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FRUIT CIRCULAR, 

DEPARTMEN'’ OF STATE, 

Washington, Seplember 28, 1889. 

To the Oonsular Officers of the United States : 

GENTLEMEN: At the request of the California State Board of Horti- 

culture, acting through Mr. B. M. Lelong, its secretary, the inclosed 

series of questions relative to the cultivation of oranges, lemons, figs, 

and olives is sent to you for reports. You are requested to give such 

information in response thereto as you can acquire without expense to 

the Government or to yourselves. But should you find it impracticable 

to make a satisfactory report without outside aid, you will submit to the 

Department an estimate of the anticipated cost before you obligate 

yourself for any specific sum. 

Iam, gentlemen, your obedient servant, 
ALVEY A. ADEE, 

Acting Secretary. 

QUESTIONS ABOUT ORANGES AND LEMONS. 

(1) Name of best variety for profit. 

(2) Names of othe choice varieties worthy of culture and for profit. 

(3) Location—where are the trees grown that produce the varieties named above? 
(a) Distance from sea. 

(b) Elevation above sea-level. 

(c) Exposure to sun. 

(a) Hilly, rolling, or level land, and which is best ? 

(e) Soil formation and character, also subsoil, etc. 

(4) Climatic influences. 

(a) Temperature—minimum, maximum, and average. 
(b) Nights cold or warm, sultry days, moist, ordinary atmosphere. 

(c) Rain-fall, in inches, for year. 

(d) When rain falls, as to growth of trees and fruit? 

(5) Irrigation—when and how ? 

(a) At what stage of growth of fruit? 
(b) How much at a time, and how often, and other particulars ? 

(6) Cultivation—when and how ? 

(7) Fertilizers—what, when, aud how applied? 
(8) Pruning—what stage of growth; high from ground or low, and particulars ? 

(9) Picking. 

(a) When picked, 

(b) Stage of ripeness. 

(c) How cured. 

d) Packing and shipping. (d) g pping ao 
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(10) Distance planted apart. 

(11) How are trees propagated ? 

(12) Are best varieties seedling or budded? 
(13) Are orchards large or small? 

(14) Age of fruiting ; age when largest crops; maturity of trees. 
(15) What insect pests, and how treated ? 

(a) Are there any beneficial insects ? 

(b) Are there any parasites of the injurious insects? 
(c) Name parasites, and tell how they work. 

(16) Give particular information as to picking and curing lemons before shipping, 

season picked, etc. 

(17) Send any printed information as to processes ; prices or statistics issued by Gov- 

ernment or otherwise. 

QUESTIONS ABOUT FIGS. 

(1) Name of best variety for drying. 

(2) Name of best variety for eating when ripe. 

(3) Name of other varieties worthy of culture and for profit. 

(4) Where are the trees grown that produce the varietics above named ? 

(a) Distance from sea. 

(b) Elevation above sea-level. 

(e) Exposure to sun. 

(ad) Hilly, rolling, or level land, and which is best. 

(e) Soil and subsoil character. 

(5) Climatic influences. 

(a) Temperature—minimum, maximum, and average. 

(b) Rain-fall, in inches, 

(ce) When rain falls, as to growth of trees and fruit, and how much and effects? 

(6) Irrigation—method, when and how much, and during what growth of trees and 
fruit? 

(7) Cultivation—when and how ? 

(8) Fertilizers—what, when, and how ? 

(9) Pruning—when and how ? 
(10) Picking. 

(a) At what stage of ripeness, time of day, etc.? 

(b) Give process, from picking to boxing of figs, minutely. 

(e) Are they dipped in some solution; what and how ? 

(11) Distance planted apart. 

(12) How are trees propagated ? 
(13) Are orchards large or small? 

(14) What age do trees attain and how long fruitful? 

(15) What insect pests, and how treated ? 

(a) Are there any beneficial insects ? 

(b) Are there any parasites of the injurious insects ? 

(c) Name parasites, and tell how they work. 

(16) How are cuttings of best varieties to be secured ? 

(17) Can you secure any printed matter, such as reports, methods, or statistics issued 

by Government or otherwise, and send us? 

QUESTIONS ABOUT OLIVES. 

(1) Name of best variety for pickled olives. 

(2) Name for best variety for olive oil? 

(3) Names of other choice varieties for picklos (eating) and oil, worthy of enlture 
and for profit. 
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(A) Where are the trees grown tlit produce the varieties above ? 

(a) Distance from sea. 

(b) Elevation above sea-level. 

(ce) Exposure to snu. 

(ad) Hilly, rolling, or level land, and which is best. 

(e) Soil and subsoil character. 

(5) Climatic influence. 

(a) Temperature—minimum, maximum, and average. 

(6) Rain-fall, in inches. 

(ce) When rain falls, as to growth of trees and fruit, and how much? 

(6) Irrigation—method, when and how much, and during what growth of trees and 

fruit. 

(7) Cultivation—when and how ?. 

(8) Pruning—when and how ? 
(9) Picking. 

(a) At what stage of ripeness, both for pickling and oil. 

(b) Next step after picking. 

(e) Give minutely the process of pickling and making oil until completed ready 

for market. 

(10) At what age do trees commence fruiting ? 
(11) What is the average yield per tree or acre ? 
(12) What distance apart planted ? 

(13) How are trees propagated ? 

(14) Can you give other information that will help growers of olives in California 
to succeed ? 

(15) Can you secure any printed matter, reports, methods, or statistics issued by the 

Government, agricultural colleges, newspapers, or otherwise ? 

(16) What insect pests, and how treated ? 

(a) Are there any beneficial insects ? 

(b) Are there any parasites of the injurious insects ? 

(ce) Name parasites, and tell how they work. 





PART TI. 

ORANGES AND LEMONS. 
397 





FRUIT CULTURE IN FOREIGN COUNTRIES. 

ORANGES AND LEMONS. 

CONTINENT OF AFRICA, 

CAPE COLONY. 

REPORT BY CONSUL HOLLIS, OF CAPE TOWN. 

The time was, and not so long ago, when the orange crop of this 
colony meant a good revenne to the farmer. With the advent of the 
Australian bug, whose scientific name I have forgotten, all this is 
changed, and in place of trees loaded with luscious fruit now only re- 

main few blackened stumps to mark where the orchards once stood. 

No systematic effort was made to eradicate the pest, A. saying it was 
useless for him to struggle against the evil while B., whose orchard was 
close by, gave the bug free license to breed and multiply. 

I have just heard of a new method of destroying these insects which: 
may be worth a trial. It is to make a cross incision in the bark [- 
shaped, and after rolling back the bark dust the wound with flowers of 
sulphur. Wax and bind up as after budding. 

Years ago I found that the juices of the squash vine was a solvent of 
sulphur and would take it into the circulation of the plant. At all 

events, it will cost nothing to try, and will do no injury to the tree, 
Guo. FI. Hortts, 

Consul. 

UNITED STATES CONSULATE, 
Cape Town, March 5, 1890. 
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EGYPT. 

In reply to the circular of the Department, dated September 28, 1889, 

asking certain questions about the cultivation of oranges, lemons, figs, 

and olives, I have the honor to inform you that these fruits are not cul- 

tivated to any extent for commerce in this country, although they are 

sometimes to be found in private gardens. 
EUGENE SCHUYLER. 

UNITED STATES CONSULATE-GENERAL, 
Cairo, November 22, 1889. 

MOROCCO. 

REPORT BY CONSUL MATHEWS, OF TANGIERS. 

(Republished from Consular Reports No. 414.) 

Varieties—As most of the trees are seedlings, the varieties are numer- 

ous; the most valuable are the round, sweet orange, and the small 

aromatically flavored fruit known as the Mandarin orange. The Man- 

darin is the most valuable. 

Maturity.—Nine years from seed; two years after grafting or budding. 

Seedlings remain fruitful over a century; grafted or budded, from 

thirty to forty years. 

Propagating. —They are propagated from seeds, inarching, grafting, 

budding, and by cuttings. 

Planting.—Fifteen feet apart, or about 150 trees to the acre, if graft- 

ings; seedlings, 20 feet apart, 100 trees to the acre. 

Insect pests.—V arious vine-fretters and kermes are very troublesome, 

and cause considerable damage to orange trees. The common remedy to 

acertain extent is to wash the trunk and main branches with a lotion of 

lime-water, and by watering the leaves with the hand pump. Trees too 

closely planted, or placed in damp and shady localities, or even not 

properly pruned to permit light and air through all their branches, 
create a parasite or leaf disease known as the “demantium mono- 
phyllum ” or charcoal, which covers the. leaves with a black adhesive 
dust ; also the “lichen auranti,” which appears as a crust of a gray 
whitish color. The bad state of health of the trees creates these para- 
sites and fungus. I have cured these with petroleum, which must be 
applied in a mixed state by churning milk and petroleum to a consis- 
tency of cream, as petroleum mixed with water is often injurious. 
These liquids are unmixable, and when applied in some parts only the 
petroleum touches the trunk or leaves, and on the others the water 
alone, while, if well mixed with milk, the strength of the petroleum is 
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reduced, the application is uuiform, and the results most certain and 

beneficial to all trees. 

Situation.—Orange orchards are planted both inland and oif the sea- 

coast, on valleys, hillsides, and uplands. They yield best results in 

well drained low-lying lands sheltered from the cold north winds. 

Some are within 200 yards of the sea on the sand. 

Irrigation.—They are irrigated artificially, mostly from wells from 

which the water is drawn by animal power, with very primitive draw- 

wells. 

Cultivation.—The ground is manured and cultivated with a heavy 

hoe once a year. The yield and proceeds can not be ascertained in 

Morocco. The cost of cultivation, including manuring, in the best 

orange orchards is at the rate of 25 cents per tree per annum; labor- 

er’s and pruner’s wages from 18 to 20 cents per day. 

OBSERVATIONS ON ORANGE CULTURE. 

In any country where the medium temperature in winter is superior 

to 40° and in summer rises to 85°, the cultivation of orange orchards 

can be made lucrative. 

Orange trees are not particular with regard to soil; they grow lux- 

uriantly in the sand, and even in strong and very inferior soils, pro- 

vided they are manured and copiously watered in the summer. There 

have been empirics who have written on the orange trees and on the 

manner of composting the soil, recommending all sorts of filthy nos- 
trums and unwholesome composts which nature never designed, and 

nobody can form an idea of the mischief which such people do. In nine 

cases out of ten the leading cause of failure, where trees get diseased 

or where neither fruit nor flowers are had with any certainty, is due to 

ill-treatment and poisoning of the roots with the obnoxious mixtures. 

Seedlings are always preferred, as they stand cold weather and their 

yield is enormous; besides, the objects to be attained in raising the 

orange trees from seed, are, first, to procure new varieties, all of which 

are more or less acceptable as to size, flavor, and shape; secondly, to 
provide hardy stocks for grafting or budding known fancy varieties, in 

preference to grafting or budding on stock raised from the cuttings of 

citrons, or even of orange cuttings, which are more delicate. of less 
growth, and short life. Iu recureing to budding, the hardiest stock of 

all is that of the bitter or sour orange, the most beautiful of the tribe 

in form, elegance of foliage, and abundance of fruit. When the medium 

atmospherical temperature of the spring has reached 70° the seed may 

be sown and watered regularly, and in fifteen days they will come up. 

If the seeds are from the finest, ripest fruits, there will be no necessity 

of budding to perfectionate the fruit. The fruits from trees raised 

from seed are the earliest and stand transportation well; the flowers of 

these trees stand the cold weather best. 
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Excessive dampness and humidity in the soil produces the “chlorosis,” 
or yellow of the leaves, which at last ends in destroying the tree. 

Excessive aridity of the soil is also another cause of suffering to the 

orange tree, but does not cause its death. 
Strong winds only cause the fall of the fruit before ripening. 

The fogs and white frost of spring sometimes cause an alteration in 
the orange tree, which afterwards is shown in the shape of reddish spots 

on the exterior part of the skin of the fruit, which renders it unfit for use 

VARIETIES CULTIVATED. 

The races and varieties known are innumerable, the majority of which 

are still unclassified. The most interesting are divided in eight groups, 

namely: (1) sweet orange, (2) sour orange, (3) Mandarin orange, (4) 
limes, (5) Bermagots, (6) Pampelmuses, (7) lemons, (8) citrons. 

(1) Sweet orange.—The sweet orange raised from seed in a warm cli- 

mate is a vigorous tree, which reaches the height of 15 feet; its foliage 

large and oblong prolongated, of a dark brilliant green. The flowers 

are hermaphrodite and pure white. The fruit is quite round, with a 

smooth, yellowish skin. It commences toripenin the middle of Novem- 

ber, and in March arrives at full maturity. Trees from seed without 

grafting give the largest crops, and itis not unusual for an adult tree to 

produce from three to four thousand oranges perannum. ‘These irees, 

if conveniently sheltered from the cold winters, live centuries. Grafted 

or budded orange trees hardly grow higher than 10 feet in their proper 

climate, while in others they only reach 6 or 7 feet, and even less, and 

their life is short. The principal sweet-orange trees which are selected by 

those engaged in the orauge culture are the Bigaradia (Citrus vulgaris 

bigaradia) Imperial, the Royal Bigaradia, the Bigaradia of silvery leaf 

(C. vulgaris argentea), the Bigaradia of spotted leaf (C. vulgaris varie- 

gata), the Bigaradias of double flower and of violet flower, and the Big- 

aradias of round fruit, angulated fruit, spotted fruit, and crowned fruit ; 

also the Bigaradia of myrtle leaf and that of double flower, producing 

cake-shaped fruit; the Balearic or Mallorea orange, large, smooth, 

thin skin, of vigorous growth; the Portugal or China orange, of less 

growth than the Balearic, but producing very large fruit; the orange 

of Nice, highly favored in Provence for its elegance and beautifal fruit. 

The Maltese or blood orange is very rich, and also an abundant bearer, 

the fruit having a pulp stained with crimson; the foliage resembles that 

of the Portugal or China orange. There are numerous other varieties, 

most of which are more nominal than real, mostly the results of hybrid- 

izing, and which are more of a botanical ornament than of profit. 
(2) Sour orange.—The sour or bitter orange, many of which have euri- 

ous and very interesting-foliage, portly and handsome trees, with gold 
and silver. stripedeaves, myrtle leafed, willow leated, plain and striped, 
tricolor striped, and many others very showy. The flowers of these 

trees bring the highest prices in market. Their fruit is preferred for 
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confectionery, narmalades, etc. The sour or bitter orange tree is still 

nore rustic and hardier than the sweet orange from seeds, and its growth 

is more rapid. There is of this tribe the China sour-orange tree, which 

is dwarf, only growing to about 4 or 5 feet in height the most. 

(3) Mandarin.—The Mandarin orange, originally from China, propa- 

gated also from seed, was introduced iu Murope about the middle of the 

present century ; only grow from seed to a height of 12 feet, and to about 
6 feet when propagated by grafting or budding. The pulp of the Man- 

darin orange is almost free from the rind; the latter is very aromatic. 

The Tangerine orange, recently introduced in Europe, is a variety of 

the Mandarin; its fruit is less than half the size of the Mandarin, in 

fact often no larger than a walnut, but exceedingly sweet and perfumed. 

The Japanese orange is a shrub which the Chinese cultivate on a large 

scale, and known by the name “ Kumkoat;” is almost unknown in En- 

rope; it attains a height of 4 feet, and by pruning it is grown in pots, 

where it only grows to about 20 inches, covering itself with a frait no 

larger than a good-sized cherry. Therind is so thin and smooth that it 

is eatable. They are preserved whole insugar. I have four in pots from 

15 to 18 inches 1n height with ripe fruit; they have ripe fruit from De- 

cember to April; they resist the cold weather better than the hardiest 

of the orange tribe, but in summer they require hot weather to bring 

their fruit to maturity. I strongly recommend this interesting and 

profitable shrub to our California orange-growers. One acre of land 

will accommodate 500; manure annually, and if possible in summer. 

An irrigation or two of manure water will bring the fruit to perfection. 

(4) Sweet limes (Citrus limeta).—The sweet-lime tree has the bearing 

and foliage of the lemon tree; small white flowers; the fruit more or 

less large or small, according to the varieties ; its color is of a pale yel- 

low; the pulp is an insipid sweet, slightly bitter. The varieties known 

in the south of Spain and in Morocco, where they abound, are the 

* Roman,” the ‘ Melaroce,” and “St. Jerome.” 

(5) Bergamot orange (Citrus bergamiu).—Tall trec; oblong leaves of 

medium size, of a lively green on the upper surface and paler on the 

under part than the other varieties of orange; very small flowers 

and of a particularly mild aroma. The fruit is depressed in shape, 

smocth, and of a lemon-yellow color; the pulp is slightly sour and of a 

pronounced aromatic favor. The chief varieties are the common Ber- 

gamot, the orange Bergamot, the sweet lemon Bergamot, and the Adam 

apple Bergamot, and some others which probably are only monstrosi- 

ties propagated by grafting. The cultivation of the ordinary Berga- 

mot is very lucrative by the great quantity of volatile oil extracted 

from the rind of its fruits. 
(6) Pampelmuse.—Pampelmnse (Citrus decumana) probably is a species 

entirely distinct from the preceding, nevertheless it has certain similari- 

ties to the natural ordinary sweet orange from seed; it grows the same 

height; very few thorns. [ differs in foliage—Dbroad leaves and large 
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flowers of a pure white. The fruit is depressed and of immense size, of 

a pale yollow, and only matures on the second year ; they require shelter 

and a warm locality. The “ Lumias” are a variety of the Pampelmuse. 

(7) Lemons (Citrus limonum).—This species is more a large shrub than 
a small tree; they require a warmer climate than oranges do; their 

flowers are white inside and reddish on the outside. There are numer- 

ous varieties. They require less irrigation than the orange tree; are 

easily propagated from cuttings, which the dealers in orange trees use 

extensively for budding or grafting. 
(8) Citron.—There are various varieties—the ordinary citron, the 

lemon citron, the St. Jerome citron of very large frait, the Florence cit- 
ron, and the sweet citron; the flowers are reddish, pink, white, and 

violet. It grows well in narrow valleys where the heat in summer is 

retained during the evenings; it grows admirably on the shores of the 

Mediterranean in almost any soil, and is easily multiplied from slips or 

cuttings, which are also used for budding or grafting by the dealers and 

venders of orange trees. 
For California I would recommend raising sweet oranges from seed 

or grafting the seedlings or stocks of the sour orange, the hardiest of 

all for cold winters. 
Observations on pruning.—The flower and fruit are produced on the 

young wood of the current season generally. The pruning has in view 

three objects: first, to keep the branches from being too numerous, and 

thereby making the foliage too thick, so as to exclude air aud sun to a 

great part of the head; secondly, to check those branches which grow 

too vigorously for the rest of the tree; thirdly, to remove old and bare 

wood and make way for the young. The weakest branches should also 

be removed, and the pruning should be done on dry days during the 

months of February and March. No shoots should be allowed to grow 

below the head, unless left for the purpose of propagation by layering 

in pots and thus obtainiug young additional trees. 

The orange tree spreads its roots close to the surface; care should be 

taken not to disturb them when cultivating the soil around the trees., 

Nothing is wasted of the orange tree. The leaves, the flowers, and 

the fruit are all a source of profit; they all constitute a branch of com- 

merce. On pruning the trees the leaves are gathered from the cut 

branches, dried, and they sell in the markets of Europe from $2 to S4 

per hundred-weight. The flowers are sold for the distillery and other 

purposes in France at 25 cents per pound. Oranges for exportation are 

gathered in November when their color begins to change from green to 

a yellowish; the second gathering for short distances is made in Devem- 

ber, and the last for the nearest markets in February and Maveh. 
Fruix A. Maranws, 

Consul, 
UNIrep STATES CONSULATE, 

Tangter, aApril2, 1Ss4, 



CONTINENT OF AMERICA. 

MEXICO. 

GUERRERO. 

REPORT BY OONSUL SUTTER, OF ACAPULOO. 

(Republished from Consular Report No. 413.) 

Varicties—Sweet and bitter oranges, navel oranges, lemons, limes, 
shaddocks, citrons. 

Limes and sweet oranges are the most valuable. Some 15,000 boxes 
ot limes, representing for the growers a value of about $25,000, are ex- 
ported annually per steamers of the Pacific Mail Steam-ship Company 
to San Francisco. Brought to town, selected, and packed for export, 
this fruit costs, more or less, $3 per box. 

Only small quantities of oranges are exported to San Francisco per 
steamer from December to February, before the crop from the islands 
in the Pacific overstocks the market. 

Oranges are obtained at $5 per thousand, but on account of high rates 
of freight can not compete in the San Francisco market with the fruit 
imported from those islands. 

Maturity —Lime trees which are allowed to grow like a bush, with 

branches rising from the roots, commence to bear at the age of four 

years, and are in full bearing when eight years old; in good soil and 

with but very little care the tree will attain the age of fifty years. ‘This 

tree is indigenous, whilst the other varieties of the citrus Jamily are said 
to have been imported. 

Orange trees commence to bear at the age of five years, are in full 

bearing at the age of ten, and will remain fruitful fully as long as the 
lime tree. 

Propagation.—All the trees are seedlings. 

Insect pests.—Ants are the only insects which are injurious to the 

trees, much more to the orange than to the lime trees; people protect 

their trees in various ways from ants with more or less success. The 

ants are destroyed by digging up their nests, or are kept off the trees 

with fine sand, fire, water, petroleum, etc. Fungous growth and other 

parasites are not found in such abundance as to seriously injure the trees. 

Planting.—Most of the trees are planted very irregularly, in selected, 

favorable spots, which may keep moist all the year round. Ina few 

405 
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newly laid out lime-tree plantations the distance between trees is 20 

feet in every direction. 
Situation.—Auywhere, mostly in moist places along small streamlets 

or gulches on the hill-sides, in low bottoms along rivers, or near the 
sea-shore; in sandy black loam they yield the best results; the sweet- 

est and thin-skinned oranges usually grow on hill-sides, whilst the fruit 

of lowlauds is generally thick-skinned. 
Some orchards are in close proximity to the sea-shore, in sandy black 

Joam, in some instances with lagoons or brackish water on the side op- 

posite to the sea-shore, and give very excellent results. Thus situated 

there is one, newly, regularly planted, of 8,000 lime trees and 100 orange 

trees, with room for many thousands more, and with the advantage of 

cheap transportation by water to Acapulco, the port of shipping. 

Trrigation.—No system of artificial irrigation is in use; the ground 

between trees is not cultivated, but merely kept free of undergrowth 

and weeds, lands being as yet of but nominal value. 
Yield. As the orchards are not regularly planted and the trees are 

scattered here and there without any regard to economy in Jan occupied, 

it is utterly impossible to state even only approximately the yield or 

cost of cultivation of an acre per annum. 

One orange tree from the age of eight years up to fifty years of age in 

ordinarily good conditions will yield on an average 3,000 oranges every 

year, worth, picked, $4 per thousand. A lime tree from the age of eight 

years to the age of fifty bears fruit all the year round, and will yield 
about 8,000 per year, worth on the tree, say, $10. 

Land being but of nominal value, no interest on capital invested in 

the same or any ground rent is to be taken in account; nothing is irri- 

gated, consequently the cost of cultivation is very little, say $150 per 
annum for iu orchard of several hundred trees. 

There being no export market for the other varieties of the citrus 

family, they are of comparatively little value, and only raised for home 
consumption. 

JOHN A. Surver, JR., 

. Consul. 
UNITED SLATES CONSULATE, 

Acapulco, February 15, 1884. 

SONORA. 

REPORT BY CONSUL WILLARD, OF GUAYIEAS. 

On receipt of circular, I addressed letters to several of the or: inge 
growers in the interior of Sonora (for at Guaymas but few oranges are 
grown) and in reply was informed that, as the eullivation of oranges 
as @ business in Sonora dates back elie a few years (since the Sonora 
railway las been in operation, 1882), they did not feel competent in 
vive a proper report. 
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I ain told that the first plants or cuttings of oranges cultivated in So- 

nora were brought by the Jesuit fathers ninety years ago from Italy, and 

planted at the missions of San José de Guaymas and Hermosillo. But 

little attention was paid to their cultivation excepting for home con- 

sumption, as there was no market for them on the coast (as they are 

grown from Guaymas to Panama), and no quick transportation existed 

to take them to a market north. After the Sonora Railway was fin- 

ished it furnished the means of getting them to a market in the United 

States, and in 1883 a small shipment was made with good results, and 

since then orchards have been planted and oranges now figure as an 

article of export to the United States by rail. In 1888, 14,000 boxes 

of 200 oranges each were shipped. The fruit issold on the trees at from 

$v to $8 per 1,000, being purchased by fruit dealers through their agents, 

who pick, pack, aud ship the fruit. 

The Sonora orange commences to ripen in November, and by the end 

of December the fruit is nearly all harvested. 

Orange trees are grown along the sea-coast, and in the interior of the 

country up to 3,000 feet altitude. Bottom lands have been used for this 

purpose heretofore, but Iam told some orchards have been recently 

planted near Hermosillo (inland 100 miles from Guaymas,) on rolling 

lands and hillsides. 
The trees ure irrigated throughout the year, particularly in the dry 

season, which commences in October and ends in July. , 

The trees are raised from the seed of the sour orange and are sect 

out or planted 80, 40, and 60 feet apart; the second year are grafted 

or budded with the sweet orange. They commence to give a small 

quantity of fruit the third year after grafting, and are in full bearing 

condition in the eighth year, yielding, if well grown, from 1,000 to 1,500 

oranges per tree. 

No insect pests have appeared as yet to destroy the tree or fruit. 

Lemons, fizs, and olives are cultivated to a limited extent. These 

fruits from the few trees cultivated are. used for home consumption 

alone, none being exported. 
A, WILLARD, 

Consul. 

UNITED STATES CONSULATE, 

Guaymas, Mexico, November 13, 1889. 

LOWER CALIFORNIA. 

REPORT BY CONSUL VIOSCA, OF LA PAZ. 

Varieties. —The Castillian orange (Naranja de Castilla) is the best 

variety known here for profit, supposed to have been introduced by the 

early Spaniards ; of recent yéars seed and young trees brought by fruit 

growers from the States of Sinaloa and Sonora have been planted in 
156A. 2 
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different orange orchards, resulting in quite an improvement in the 
quality and flavor of the fruit over the old orange-producing trees in 

the country; other varieties are of limited production, such as man- 

darin, pear and king orange and not of sufficient quantity for export. 

The citrus family comprises here six species fruitful and profitable 

for cultivation. Citron, shaddock (torouja), large lemons, limes (citrus 

limetta) lima, sweet lime, king orange. The lima chichona, or sweet 

teat lime, weighs commonly from 12 to 14 ounces and is very delicious. 

The king orange is the production of an orange tree, a young shoot 

grafted into a sweet lime tree and in time from that to a shaddock or 

toronja, and finally a shoot from this last is again grafted on a common 

orange tree. Each of the orange fruit weighs from 4 to 5 pounds, aud 

are of very delicate and sweet flavor and also exempt from acid. 

Situdtion.—The locations where the trees grow are San Antonio, San 

José, and La Paz. San Antonio is 56 miles from the sea; the other 

places are ports of entry. 

Elevation of the first-named town, 1,200 feet; the other two are in a 

level valley, all fully exposed to the sun. 
Level land is best. The soil here is alluvial, sandy, and the subsoil 

within four feet under is of clay and gravel. 

Temperature.—The average temperature is 85°, minimum 60°, maxi- 

mum 93°, Fahr. During winter nights are lightly cold, never warm, 

but quite warm during the day. In summer, sultry days very seldom 

and.the atmosphere generally very clear. 

Rain commences in July and ends in October, in time to assist the 

growth progress of fruit. 

Trrigation.—Irrigation is practiced all the year round. The citrus 

family have to be watered every three or four days, and give them as 
much water as possible. 

Oultivation.— Young trees are transplanted in the month of Septem- 

ber, and also in February, and the cleaning of trees takes place in De- 
cember. 7 

Fertilizers.—Cow and other manure is used as fertilizer, but in set- 

ting young trees a circular hole is excavated of 4 feet diameter and of 
3 or 4 feet depth, and about a 4-inch layer of old cattle bones is put 
down, and on the top of it another 6 inches of clay, and after another 
6 inches of manure, and following common soil. The tree is set on 
the top of that. The best results have been obtained that way. 

Pruning.—First remove the inner superfluous shoots living at the ex- 
pense of the sap of the tree, and cut all other unnecessary branches to 
allow circulation of air. It is evidently proved that the tree should be 
allowed its fall growth from ground. It is best either to proteet it from 
hot breezes or from the heat of the soil, and even from frost, as gen- 
erally the upper part only suffers, and the rest of the tree is tully pro- 
tected, 

Licking.—The picking of oranges takes place early in November, 
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whence they are just ripe enough for shipping. Oranges are cured by 

burying them separately under 4 or 6 inches of very dry sand, in a shaded 

and ventilated place, for a month or two, after that they can be taken 

out, will look proportionally fresh, and will keep in that condition for 

six months. : 
Packing and shipping.—When packed for export the oranges are 

wrapped in paper and packed in special boxes. 

Planting —Orange trees are planted 20 feet apart, lemons 15 feet, 

and limes 20 feet. Orange trees are propagated by seed, shoots from 
roots, and by branch cuttings. 

Some orchards are quite large and others are small. 

Maturity.—Fruiting begins at five or six years from the time the seed 

is planted; when the tree is fifteen years old and upwards it produces 

the largest crop offruit. The full maturity of the tree is uncertain. 

Insect pests.—Trees here are very seldom troubled with insect pests, 

with the exception of some seasons, by an insect in the shape of a tick, 

called manteca, which is very easily removed ; but sometimes worms 

in the shape of teredo on the roots kill the tree beyond cure. 
JAMES Vi0scA, Consul. 

UNITED STATES CONSULATE, 

La Paz, December 21, 1889. 

CENTRAL AMERICA. 

‘GUATEMALA, 

REPORT OF CONSUL-GENERAL HOSMER. 

I have the honor to acknowledge the receipt of the circular submit- 

ting a list of questions regarding the cultivation of oranges, lemons, figs, 

and olives. 
In reply, I beg respectfully to state that the fruits referred to are of 

spontaneous growth in Guatemala, and are not cultivated or exported. 

They grow in nearly all parts of the Republic, from the sea-level to 

an altitude of 5,000 feet above it, and are freely consumed by the popu- 

lation, but without care or effort in their culture. 
JAMES kK. HOSMER, 

Consul- General, 

Unrrep States CONSULATE-GENERAL, 
Guatemala, December 9, 1889, 
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SOUTH AMERICA. 

BRAZIL 

BAHIA. 

INTRODUCTORY. 

Ihave the honor to report the following concerning oranges and 

lemons, as called for in the circular dated September 28, 1889. 

As neither figs nor olives are grown here in the State of Bahia, noth- 

ing need be said of them. Very little attention is paid even to the 

cultivation of the orange or the lemon; so-little, that all that are grown 

are used in the place, none being exported even to adjoining States. 

The supply is so limited as practically to prohibit exportation, on ac. 

count of the very high price that must necessarily be paid for them. 

Should one wish to send a box of selected oranges to a friend in the 

United States, he must pay for such box of one hundred, packed ready 

for shipment, 12§ millreis, equivalent to $6.123, and this in the orange 

season, too. Therefore, as none are grown except for home consump- 

tion, it seems quite useless to answer the questions in the order in 

which they are submitted. 

ORANGES. 

Varieties.—The best variety is called Lavanja de embigo or navel 

orange. These oranges are seedless. When properly cultivated they 

grow to a great size and have a most delicious flavor, being also very 

juicy. It isnot an infrequent thing to find oranges of this class weigh- 

ing a kilo each, and often a little more, and measuring in circumference 

from 18 to 20 inches. The orange of this class of ordinary growth 

ineasures from 12 to 15 inches in cireumference. , 

The other varieties, not choice, however, are Lavanja de terra, or Se- 

ville orange, which has rather a bitter taste, with seeds, and not as 

large, nor of course as fine a flavor, as the Lavanja de embigu. 

Another kind is the Laranja de Cravo or tangerine, similar to the 
tangerine of Florida, with seeds. The fourth aud the last class is the 
Laranja brabo, or wild orange, with pips also. 

Whatever cultivation is given the navel orange receives, though 

some attention is being given to the tangerine, 

Situation.—Anywhere along the sea-coast. I bave been informed 
they may grow anywhere in fact in the State. 

As there is noland in the State that is cultivated that has any great 

degree of elevation, it may be said they will grow at any elevation, 

Soil.—Clayey soil mostly about and in this city. Some sandy. In 

the interior of the State more of an alluvial nature. The character of 
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the subsoil ig presumably mach the same ag the soil. In most cases the 

subsoil has never been turnedap, The land is never prepared by plow- 

ing it. The grass and weeds, when cut away at all, are cut by large 
hoes. 

Climatic influences. —Along the coast the mercury ranges between 76> 

and 92° in the shade. In the interior, especially on the higher eleva- 

tions, the range is greater. Cool nights and very moist atmosphere. 

Rain-fall in inches, I do not know. Generally the rainy season begins 

about April 1, continuing to November 1, though there are frequent 

showers in the dry season from November to April. Consequently, as the 

fruit is usually picked from May to August, it ripens in the rainy season. 

Trrigation.—There is no irrigation. 

Cultivation consists simply in cutting the grass and weeds that 

spring up whenever needed, and is done, as stated, with a large hoe. 

In a very few orchards the ground is seeded with grass, which is cut 

when green, after which the soil is loosened with the hoe, then animal 
manure is scattered broadcast through the grove. 

Pruning.—Pruning is done after the tree reaches its fifth year, or there- 

abouts, say 4 to 6 feet from the ground. It is then continued every year 
thereafter, while the tree has growth. 

Picking.—This depends on the demand, as they are not shipped. Peo- 

ple will buy them only when ripe, consequentiy they are allowed to 
remain on the tree till reaching the stage of ripeness. 

Were the oranges to be shipped, the picking before being ripe, would, 

of course, depend upon the length of time occupied by the steamer to 

_ the place of destination. 

Planting.—The trees are planted from 12 to 16 feet apart, and propa- 

gated by cuttings in Bahia. The orchards are very small generally. 

Maturity.—The trees commence to bear in about five years. If the 

trees are properly cared for, largest crops are obtained from the eighth 

to the twentieth or twenty-fifth year in the life of the tree. Much de- 

pends, of course, on the seasons—whether very diy or very wet. They 

are fruitful for thirty to forty years. 

Insect nests.—A sort of white worm, which is destroyed by brushing 

the trunk of the tree with a mixture of clay and water, or rather paint- 

ing it with the liquid mixture. 

LEMONS. 

There are but two varieties of lemons in this State. The one called 

Lima doce, or sweet juice; the other Limao, an acid, nearly round lime. 

This lime is abundant, but is not cultivated to any appreciable extent. 

It ig much more acid than the lemon proper, and is known, I believe, 

by the scientific name of Citrus limetta, the lemon being known as Cit- 

rus limonum. 

As the limes are not shipped there is no curing, no packing. They 

are picked whenever there is a demand for them and, like oranges, may 



412 FRUIT CULTURE IN FOREIGN COUNTRIES. 

be obtained nearly the entire year, though like the orauges they are 
best in their season, which is the same as the orange season. 

There are no statistics issued on the subject from any source. Prices 

of both oranges and lemons depend on the supply. The lowest price 
for the best quality of oranges is about 4 vintins, equal to 4 cents. 
The maximum price is about 8 vintins, say 8 cents. Lemons, or limes, 

may be bought from ten for 1 cent to one for 3 cents, depending on the 

supply or scarcity. oN Renee 

Consul. 

UNITED STATES CONSULATE, 

Bahia, March 1, 1890. 

BRITISH GUIANA. 

REPORT BY OONSUL WALTHALL, OF DEMERARA. 

ORANGES. 

Varieties.—The oranges grown in this colony are known as tangier- 

ine, bitter, sweet, and myrtle. Under the term “ Sweet,” several varie- 

ties are included, which have no distinctive name. 

Situation.—The groves are on the coast lands and banks of the rivers, 

inland from the sea, varying from a few hundred yards to several or 

many miles, but scarcely above the sea at all, as the alluvial land lies 

mainly below the level of spring-tides. The cultivated lands are gen- 

erally open, with little shade, and almost exclusively level. The soil is 

alluvial, forming a stiff blue clay, with a superficial covering of “ pe- 

gass,” or vegetable mould. 

Climatic influences.—The year consists of two wet and two dry sea- 

sons, more or less irregular in duration. December and January are 
generally rainy; February and March usually dry; April (in whole or 

in part), May, June, July, and sometimes August, are more or less wet, 

May and June being generally very rainy; September and October 

almost invariably very dry, as is sometimes a part or the whole of No- 

vember. February, April, August, and November are, however, very 
variable and uncertain. 

The temperature is singwarly uniform. The extremes on the coast 
are about 70° and 90°, Fahrenheit. The difference between day and 
night is more marked than the variations of either the day or the night 
temperature at the different seasons. The mean maximum tem perature 
of the days is about 879; mean minimum of the nights, about 75°, 

There are not many days that can properly be called sultry, as good 
breezes generally prevail at all seasons. 

The rain-fall is variable, ranging within the last twenty years trom 
52 to 108 inches, but averaging about 85 or 90 inches, 
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Irrigation.—None, except what is merely incidental. (See reports of 

the undersigned, of August 2, 1889, on Irrigation und Drainage, and of 

November 8, 1889, on Canals, etc., in British Guiana.) There is practi- 

cally no cultivation in this colony of any fruits except plantains and 

cocoanuts. 

Fertitizers.—No fertilizers are ever used. 

Pruning.—No pruning is ever done. 

Picking.—Gathered when mature, but while still green. Usually 

kept dry, but nosystem of curing followed. None are exported. 

Planting.—There are no regular plantations. Therefore there is no 

system as to distance apart. The trees are propagated exclusively 

from seed. The trees are usually mixed with other plants, and there- 

fore variable in extent. 

Maturity.—The trees begin to bear when from five to seven years old. 

They mature at the age of from ten to twenty years, which may be re- 

garded as the period of greatest production, although this is largely 

dependent upon various circumstances. 

Insect pests.—Orange scale insects on the coast, and parasol ants in 

the interior. No treatment adopted as a rule. 

LEMONS. 

Very few, if any, lemons are grown in this colony. Limes are cheap 

and abundant but not systematically cultivated, picked, or cured, and 

none are shipped. 

No statistics issued. 

Neither figs nor olives are grown in British Guiana. 
W. T. WALTHALL, 

Consul. 

UNITED STATES CONSULATE, 

Demerara, February 20, 1890. 

ECUADOR. 

REPORT BY OONSUL-GENERAL SORSBY OF GUAYAQUIL, 

ORANGES. 

There is but one variety. 

Location.—The distance from the sea depends upon the sea-level. 

Elevation above the sea-level 1,000 to 1,500 feet. Exposure to the sun 

continuous. 

Level land is best, soil and subsoil formation; lime and sandy. 

Climatic influences.—Temperature 50° minimum, 88° maximum, 70° 

average. Nights warm and moist; sultry days in dry season; atmos- 

phere extremely dry. There are two distinct seasons. In the dry sea. 

son it is never wet, and in the wet it is never dry, the rain-fall for four 
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months being very heavy. When rain falls, the growth of the tree and 

fruit is attained. Irrigation not practiced. 
Cultivation.—Plowing during rainy season. No fertilizers used. 
Pruning.—Not resorted to. 
Picking.—Picked in the dry season, June and July, mainly, and 

picked half ripe for export, but ripe for home consumption. 
Packing and shipping.—Packed loose, and shipped to Peru and Chili 

exclusively. 
Planting.—Distance planted apart 12 feet; propagated by seed; none 

but seedlings. The orchards are small. 
Maturity.—Age of fruiting begin at five years; age of largest crops 

at ten years; maturity of trees ten years. 

Insect pests.—There is an injurious insect pest known as the Pulgon, 

which kills the tree. 
LEMONS. 

Picking.—The lemon is small, and is picked green both for home con- 

sumption and for export, and ripens after it is gathered. There is no 

method of curing. They are picked in the dry season, mainly in June 

and July. 

Curing.—There is no particular process; the fruit is handled, both in 

gathering, stowing, and shipping, by hand. 

Yield.—The best information I can get is that the yield of the orange 

is about 1,500,000 per anuum, the price being about 80 cents sucre,* or, 
say, 60 cents gold, per 100. 

It is practically impossible to get the yield of the lemon. There is 

exported about 60 boxes of 500 each, and the price is about 300 snere 
or $2.10 United States gold per box. 

WILLIAM 3. SoRsBY, 
Consul- General. 

UNITED STaTES CONSULATE-GENERAL, 

Guayaquil, March 10, 1890. 

ECUADOR. 

REPORT BY CONSUL BEAOH, OF GUAYAQUIL. 

(Republished from Consular Reports, No, 414.) 

Notwithstanding its very restricted domain, it is probable that no 
country in the world possesses so great a variation of climate as 
Ecuador, which ranges from the temperature of perpetual snow to that 
of perpetual summer, neither essentially changing with the alternations 
of the seasons. The ice and snow at all times cover the summits of 
Chimborazo and other mountains of great altitude, while in the lower 
sections the mereury ranges between 652 and 85°, 

“The snere isthe monetary unit of Eenador, 
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The soil is less varied than the climate in characteristics, though 

possessing several elements. ‘he lowlands are either loam unmixed, 

sandy loam, or clay loam. The surface of the uplands, with scarcely 

an exception, is of volcanic origin—lava, scoria, porphyry, etc. As in 
some other part of South America, notably Venezuela, the exposed 
rocks are undergoing # constant decomposition, producing a soil every- 

where in some degree fertile. In Ecuador even the lava has been so 

disintegrated as toform a soil. Those giving attention to botany un- 

derstand that each of the vegetable species needs specific elements to 

promote germination aud conduce to development. Some require ele- 

ments other than a favorable soil or temperature. A portion of the 

vegetable kingdom matures only after passing through the extremes 

of heat and cold, and which would not survive under a continuous sum- 

mer temperature. The cocoanut tree, as an illustration of the special 

requirements of many species of plants, may have a soil and tempera- 

ture that are favorable, yet it must ‘breathe ” the salt atmosphere in 
order to exist and thrive. 

Eeuador, though having the wide range of temperature before men- 

tioned, does not have radical changes, and therefore does not sustain 

ali of the vegetation that would appear to have a place somewhere in 

the wide range of temperature noted. Yet there are few countries, if 

any, that can sustain a more diversified vegetation than Ecuador. In 

fruits it produces all that belong to the tropics, usually in great profu- 

sion and perfection; and many varieties not considered tropical, as 

apples, pears, peaches, and strawherries. In no respect have the 

productive resources of the country been fully developed, and the prac- 

tices afford a poor instruction for others to follow. A description of the 

crudities of the practice, and possibilities of the country, may prove of 

interest in portraying inutilized opportunities, and how not to do it. 

ORANGES. 

There are three varieties of oranges grown in Ecuador, viz, thick skin 

and thin skin, sweet, and sour. The thin-skin variety is in most de- 

mand for domestic use. Noneare exported further than Peru and Chili. 

The trees come into bearing at from three to four years of age, and con- 

tinue to bear until about twenty years old. 

The trees are all seedlings; that is, they comeup and grow naturally. 

The fruit while ripening is occasionally afflicted with insects, evidently 

after the sweet juice. 

As arule the trees are not planted, but grow where they by chance 

come up. If set out in orchards the trees should be placed at least 40 

feet apart, as the fruit requires much air and sunlight to mature well. 

The fruit does not produce well immediately on the sea-coast, but 5 

miles or more in the interior it does well on any kind of soil, though best 
on a deep, rich loam. 
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The fruit is not irrigated, and the land is not cultivated, not even by 

cutting down the brush and weeds with a machete. 

No expense for cultivation. Trees well matured average a yield of 

4,000 oranges per year, which are sold on the tree at $10, but which 

bring in the Guayaquil market from $3 to $4 per thousand. The home 

market is usually well supplied, and more luscious fruit is not elsewhere 

produced. 
LEMONS. 

The lemon family in Ecuador is of three sorts—large sour, limes, and 

sweet. The trees come into bearing at from two to three years of ages 

and continue to bear up to about twenty years of age. 

The trees are all seedlings, and come up by chance. 

Neither trees nor fruit are troubled with insects. 
There are no orchards; but if there were, the trees, to produce well aud 

bear good fruit, should be from 40 to 50 feet apart, for the same reason 

as given regarding oranges. The trees that come up promiscuously 

are often transplanted into hedges and set near together, more for the 

purpose of making a fence than realizing from the fruit, which is of 

market value. 
The trees are not detrimentally affected by sea breezes, and they ap- 

pear to thrive anywhere. 

The trees are not cultivated or irrigated. 

It is difficult to say what the yield would be under good treatment, 

but it certainly would be very large. The price of the fruit is too low 

to make the business of lemon growing profitable in Eeuador. 

Horatio N. BEACH, 

Consul. 
UNITED STATES CONSULATE, 

Guayaquil, February 24, 1884. 

a 

VENEZUELA. 

REPORT Ii CONSUL BIRD, OF LAGUAYRA. 

ORANGES.—From general information and from considerable personal 

observation, it may be stated that the Valencia orange is the only va- 

riety known in Venezuela, the best of which grow in the vicinity of the 

city of Valencia, Venezuela, 40 miles in the interior and about 1,825 feet 

above the level of the sea. They scem to thrive best with moderate ex- 

posure to the sun on hilly or undulating land, on soil composed of black 

loam. The average teinperature best suited to their growth would ap- 

pear to be 77° J*., with extremes of 85° and 709. The fruit matures best 

inn moderate season of rain, but irrigation is never practiced. The 

cultivation of this fruit is proceeded with after the most primitive fash- 

iow, being propagated by grafts on seedling stocks and receiving no 

fertilizing nor pruning whatever, The orchards are of small extent, 
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none being raised for exportation. The trees are set 15 feet apart; they 

suffer little or no injury from iusects or fungous growth ; they: come into 

bearing after five years from planting, when they begin to bear average 

crops and are thereafter quite neglected. When planted near the coast 

the orange does not do well, but those raised in the interior are of good 
size and fine flavor. 

Lemons.—The lemon is not grown in Venezuela. There is a larger 

sour-sweet fruit raised here that is, in general appearance, much like 

the lemon. There is also the smaller fruit called the lime, that is raised 

in great abundance, but neverexported. These are the only fruits prop- 

agated here that bear any resemblance to the lemon of commerce. 

WINIFELD S. BIRD, 

Consul. 
UNITED STATES CONSULATE, : 

Laguayra, November 15, 1889, 

MARACAIBO. 

Oranges and lemons of many varieties grow wild in abundance on 

our river bottoms but nobody has ever paid any attention to their culti- 

vation. Figs are also planted, but very few; they bear in great abun- 

dance. The same may be said of olives; both figs and olives grow in 

the hot sandy soil of the coast as well as in the higher parts of the Cor- 

dilleras. There is no doubt that if those fruits would receive proper 

attention aud were cultivated on a large scale a great export trade 

could be established. 
E. H. PLUMACHER, 

Consil. 
UNITED STALtES CONSULATE, 

Maracaibo, December 14, 1889. 

PUERTO CABELLO. 

REPORT BY CONSUL DE BLANO. 

Relative to the cultivation of oranges, lemons, figs, and olives in this 

district, I have the honor to report that I have been unable to obtain 

information of sufficient value to be transmitted to the Department of 

State. The olive tree is not known in this district; as for oranges, 

lemons, and figs, they are not cultivated in the proper sense of the term ; 

they grow without any care or attention here and there, and flourish 

and thrive, or languish and perish, according to circumstances. No 

lemons, oranges, or figs are exported from this district. 

CHARLES DE BLANO, 

Consul. 
UNITED STATES CONSULATE, 

Puerto Cabello, February 20, 1890.. 
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BRITISH WEST INDIES. 

BERMUDA. 

REPORT RY CONSUY, REURWITI, OF ITAMILTON.* 

Varieties—In Bermuda we have but one variety of sweet orange, 

which is delicious, large, and juiey. J know of noname for our oranges; 

they are yellow, somewhat like the Havana and New Orleans oranges, 

although not oval shape, being round and flat; some measuring 18 

inches in circumference. The Mandarin orange and grape fruit are also 

grown. 
Situation—The trees grow in valleys and are protected by cedar 

trees and hills. When exposed to the high winds they do not flourish. 

They are sometimes grown near little bays, and but a few feet from the 

sea, and very little above sea-level. The trees thrive by exposure to 

the sun. The valleys are the best where the soil is the deepest, and of 

a deep-red color. 
Soil.—The soil is from 3 to 4 feet in depth, and subsoil is a deep- 

red clay in these valleys, in some places of the depth of 12 feet, but on 

the sides of hills not deeper than 6 to 12 inches, and mostly a loamy 

soil. 
Climate—We can grow here all that grows in a tropical climate. 

In the summer the average temperature is about 80°, in winter from 

65° to 70°. Night and day varies very little. Our changes are seldom 

more than from 3° to 4°, The sultry days are in August and Septem- 

ber. The moist atmosphere occurs after heavy rains, the ground being 

porous, and the heat of the sun will then produce a heavy atmosphere; 
ordinarily clear, bright, and beautiful weather. 

Trees of all kinds are becoming fewer on the islands, in consequence 

of which we do not have as much rain as formerly, but when we have 

frequent rains it adds much to the growth of the fruit and trees. 

The seed is planted in boxes; they are also budded on the Seville 

orange and lemon when the bark can be freely removed fromthe wood. 

Oultivation.—Most of the trees are little cultivated; some are planted 

in the grounds with the crops, and the only fertilizers are what are used 

for other crops—sea-weed, stable manure, ete. I find the best fertilizer 

to be chamber-lye, about 1 gallon to 300 gallons of water, thrown around 

the roots two or three times a month. Care must be used in not mak- 

ing it too strong, as the albumen forms around the roots and prevents 

the water penetrating, and in time all the leaves drop, and if the roots 

are not attended to the tree dies; the remedy is to remove all the soil 

and use lots of water. 

*Thave obtained the information herewith given, largely, through Mr. J. B. Tey, 

who is one of the oldest and most successful frnit growers here.—1l, W. B. 
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Pruning.—Only the dried branches are cutoff fruit-bearing trees, trim 
while young to a proper shape—then let alone. The height from the 

ground iu some cases is 30 feet, but a good height here is from 20 to 25 

feet. They have always to be protected from the wind. 

Picking.—The picking is done in December and at any hour of the 

day. They are picked when fully yellow—if the negroes do not steal 

them before. 

Curing —In a dry room for two or three days, spread on the floor, 

numbers too small to ship, home consumption take all. 

Planting.—The trees are planted about 20 feet apart, and propagated 

by transplanting from boxes—budded and grafted. We have good 

oranges from seedlings, but know what we are getting when we bud. 

You can never count on a seedling. The orchards are decidedly small. 

Maturity. A budded tree bears in three or four years; a grafted tree 

in about five years; seedlings seven or eight years, sometimes ten. 

When the largest crops are produced is owing mostly to favorable 

seasons. There are trees on the islands over fifty years old still bearing. 

Insect pest.—Sometime in the fifties (55 or 59) I think, a vessel was 

brought in here in distress, with a cargo of oranges; one gentleman 

who had some fifty or sixty very fine trees bought a few boxes of these 

oranges to plant the seed. In a few months his flourishing trees were 

covered with an insect which gave the trees the appearance of being 

whitewashed. This insect fed on the bark of the tree and extracted 

the yellow sap from the bark, curling the latter up. Every device 

thought of was tried, but the Island was cleaned of nearly every tree, 

lemon, oranges, limes, all shared the same fate. I lost mine as well, 

with the exception of two lime trees and a few lemons in another part 

of my grounds which led me to look to the cause of their being healthy. 

Between the two lime trees grew a pawpaw tree, and on looking at the 

lemon trees [I found three or four pawpaw trees. I then visited all the 

trees I heard of that were living, and wherever I found a live “tree the 
pawpaw tree was near it. I also found glycerine a first-rate remedy, 

half glycerine and half water with a little carbolie acid, applied with a 

paint brush all over the trunk seemed to keep the sinesphens from 

the insect, which soon dies (or the carbolic acid may kill it), and the 
first rain washes off the glycerine, which does not destroy the trees 

as would oil. I have now some healthy trees grown from seed, with 

fruit on and last year we had a fair crop; another thing to look after is 

that your trees do not go too much to wood; the woody roots should be 

cut off 5 or 6 feet around the tree; they are the roots running from the 

tree which make the branches, and the fine roots that are close to the 

tree are the fruit roots and the ones to be nourished. 
Henry W. BECKWITH, 

Consul. 
UNITED STATES CONSULATE, 

Hamilton, November 28, 1889. 
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DOMINICA. 

REPORT BY CONSULAR AGENT STEDMAN. 

The oranges exported from this island are of the common sweet 

variety. The trees are not cultivated, but grow promiscuously through- 

out the island, at altitudes varying from 50 to 1,600 feet, and are most 
plentiful on the leeward side. The fruit begins to ripen early in Septem- 

ber, and the crop continues until the end of November— small quantities 

can be had in December and January. 
The Seville sweet orange (which is used principally in making mar- 

malade); the Tangarine and Portugal oranges are also grown to a small 

extent, but havé not been exported. 
There are a few lemon trees in the island, mostly of a poor descrip- 

tion, but the lime tree is cultivated to a considerable extent and in- 

creasing annually. A small quantity of the fresh fruit is exported, but 

the great bulk of the crop is compressed and the juice exported in a 

raw and concentrated form, the latter principally to the United States 

The trees are grown at various heights, in some places as high as 

1,500 feet. The trees are planted at distances of from 14 to 18 feet 

apart, according to the richness of the soil, and are propagated from 

seed. The picking begins in July and extends to November, the height 

of crop being in September. The juice is extracted by passing the. 

frnit through a mill and afterwards concentratipg in copper taches. 

Wm. STEDMAN, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 
Roseau, Dominica, March 4, 1890. 

JAMAICA. 

REPOR!Y BY CONSUL HOSKINSON, OF KINGSTON. 

(Republished from Consular Reports No. 414.) 

Jn reference to the fruit circular, I forwarded by last mail a press 

copy of Dr. Neesh’s lecture on orange cultivation. The lecture has 
since been published in one of the city newspapers, and combines a 
scieutific treatment of the subject with a long practical experience of 
the writer. Oranges have never been regularly planted out in this 
island as they are in Florida, all the orange trees having been self: 
sown, inainly by the seeds being carried by birds into the brush, and 
when the plant has grown up the thickets have been cleared away, 

leaving the young orange trees standing in irregular groups. No pains 
is ever taken to improve the variety, and no particular attention of any 
kind is given to the trees, the cleared land being the main ponsidars- 
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tion for cattle grazing. The doctor says of the introduction of the 
orange: 

When the English landed in this island they found here the sweet and bitter 
orange and the lime. The citron and shaddock are of more recent introduction; and 
at the present time nearly all the useful kinds of the orange family are either widely 
disseminated or to be found as growing specimens in our botanical gardens. The 
Aigle marmelos, or Bacl fruit, is yet scarce; the Japanese orauge, or kumquat, is 
alinost unknown, and some kinds of lemon, notably the bergamot and lime, are still 
wanting. 

After speaking at length of the conspicuous and distinctive charac- 

teristics of the orange tree as evidence in the leaf, the flowers, the 
seeds, and the rind, he says: 
The sweet oranges grown in Jamaica have been, up to quite recent years, of no par- 

ticular or named variety. They have been grown from seed; and it speaks much for 

the perfect suitability of the soil and climate in most parts of the island that such 

excellent fruit should have been produced under a plan which embodies none of the 

teachings of horticultural art, under a plan, in short, which is one of neglect or lucky 

chance, left to take the place of intelligent guidance. The earliest cultivators of 

oranges in this island were the enslaved negroes, and the oldest trees yielding the 

largest crops are only to be found on those parts of estates which were set apart for 

the cottages and gardens of the slaves. I know of a small sugar estate on which, 
forty years after emancipation, the fruits of the orange trees planted by the old 
negroes around their dwellings, were sold to a contractor, without) any expense of 

labor, for £40. This was aimost at the commencement of our fruit trade, and the 

crop (more carefully handled now than then) is worth more than double the money. 
Our common variety, then, is a mixture of seedlings, some of the fruit being really 

excellent, of large size, of good flavor, and of qualities which achieve for it a popu- 
larity in the American market. Naturally, when the cultivators trust only 10 seed- 

ling trees for their crops, the best fruit will be produced in the most highly-favored 
localities. The orange tree requires a deep, rich soil, a warm climate, with plenty of 

sun toripen and sweeten the fruit, and plenty of moisture to keep up its growth. 

These conditions of soil and climate obtain in the parish of Manchester, which is 

famous for its oranges, also in the cooler parts of Clarendon and St. Catherine and in 
St. Ann’s, from all of which parts the best oranges are exported. 

‘Of the methods for propagating desired varieties he says: 

We owe the large number of varieties to the tendency which the orange has to 
“‘sport,” as gardeners term the tendency of seedlings to prove different from the 

parent plant. Whilst this tendency is of some advantage as affording the chance of 
improvement, it is a disadvantage, in that it prevents the propagation of the tree by 
means of seed, for when secds are sown the resulting tree is much more likely to be 

inferior to than it is to equal or surpass its parent. Hence the necessity for special 
means of propagation, as by cuttings, layering, budding, and grafting. The orange 

tree is not usually propagated by cuttings, but it can be done; nor by layers, and 

yet, as a matter of fact, « modification of the method of layering, kuown as layering 
by elevation, is practiced in the case of the orange. Alinost everybody is familiar 

with the process of laying down the shoot of a grape-viue. The branch of the vine is 
simply laid in a shallow trench; it is pegged down in its place, or a stone is placed 
upon it to keepit down. The trench is then filled up with earth, which should be 

kept moist, when in about three months a copious supply of roots has been thrown 

out by the branch in the trench, and the shoot may be cut off from the parent vine 

and be planted in an independent position. Now, in the case of a high-growing tree 
like the orange, we can not bring the branch down to the ground, bat we can carry 
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up the soil to the branch. It is done in this way: A flower-pot or box is made with 

a slit in its side, so as to receive a growing branch, which is first of all prepared by 

wounding or wringing the bark, so a8 to cause it the more readily to throw out roots. 

The flower-pots or boxes are then filled with soil and secured in their places by cords 

or props. The earth in the pots is kept moist by frequent waterings; and the result 

is that in a short time roots are thrown out, after which the branch may be sawn off 

below the flower-pot, and it is ready to be planted out. This plan is now greatly re- 

sorted to by the Portuguese in the Azores; and I should like to read the following 

short extract from the account of their method by a visitor to the orange groves of 

the island of St. Michael. He says: 

‘““The trees are increased in a curious way. The mode of propagation was derived 

from the Chinese, and has been much in use of Jate years. A branch of the diameter 

of 4 or 5 inches is chosen, around which a circular incision iscut. Around this straw 

matting is wound in the shape of a funnel, and filled with beaten earth from the mid- 

dle of May to the middle of June. Roots soon begin to push, and by the following 

winter it is provided with sufficient to support it when detached from the parent 

stem. The young plant thus obtained often bears fruit at the end of two or three 

years.” 
This mode of propagation has simplicity for its recommendation. By its means the 

possessor of any good kind of orange tree could soon establish a considerable number 
of the same kind, and without the exercise of any special skill. But it is a slow pro- 

cess of multiplication compared with budding and grafting, which in fact are the 

modes adopted by nurserymen. For these modes stocks are necessary. Stocks may 

be raised from seeds, or full-grown bitter-orange trees, or sweet-orange trees of inferior 

kinds may be cut down to stumps and a bud or graft inserted. For the theory on 
which budding and grafting depends I must refer you to horticultural works, and also 

for the details. Let it suffice here to state that the process is by no means difficult, 

and may be acquired by any persevering grower simply by attending to the direc- 

tions. 
* * * * a * a 

To return to the orange tree and the question of pruning. The orahge tree differs 

from coffee trees and most fruit trees in that very little skill or labor in pruning is 

required. Asalready stated, the fruit isformed on young shoots of the current year’s 

growth, and consequently pruning this tree can nob exert the same intluence as in 

pruning cottee, which requires ripened wood for the bearing shoot. Fertility in the 
orange is promoted by manuring, and pruning may be simply restricted to cutting 

out dead wood and misdirected branches, or to giving a desirable shape to young 
trees. To stimulate a bearing tree to its utmost productiveness, the following plan 
may be followed: Let a cord be passed loosely round the trunk of the tree, and with 

the distance of the uttermost branches from the stem for a radius, let a cirelo be 

marked on the ground round the entire circumference of the tree. A deep trench, 

fully a foot wide, should be dug along this line and be filled up with a mixture of 

bone- dust and well-rotted manure ; finally, let the treuch be covered by tue loosened 
soil. The effect of this treatment will be to stimulate a growth of young rootlets, 
which will feed upon the enriched soil of the trench; the result of this will be that 
a strong growth of young shoots will everywhere take place amongst the branches; 
and, as a final consequence, the tree will be full of tlower and fruit. When the sea- 
son’s growth has taken place, it will be found that the tree has gained in size to the 
outer dimensions of the trench. 

Of the preparation for market he says: 

Within the past fow years great improvements have taken place in the modes of 
collecting and packing the fruit. At first, in the early history of our trait trade, the 
oranges were rudely knocked down from the trees by means of long sticks, with no 
more caro than a pen-keeper’s cuttle-nan would take in knocking down a lot of bitter 
oranges as a feed for the pigs. ‘Thoy were carried loose in carts to the port, and at the 
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}uit the oranges were shipped in bulk. With all this bruising and want of care it is nob 
surprising that cargoes on arrival at New York were found to be in such adamaged stato 
as to be next to worthless in value. These early shipments indeed seom to have been 

good for no other effect-than to teach the American consignees two things, one of which 

was the excellence of a Jamaica orange when it happened to reach New York in good 

condition, the other was the lamentable ignoranee of our people of all that pertained 
to collecting and packing the fruit. American contractors next appeared upon the 
acene. These agents had been sent out to make purchases of growing crops, and to 

teach and superintend improved methods of packing. They brought with them 

hundreds of pairs of small, stout pruning-shears, of 1o great monetary value, which 

they gave away to the laborers, whom they taught to cut off the orange fruits by tho 
stem and to deposit them carefully in a basket. They also taught that the oranges 
should be carefully laid on shelves and floors for one or two days, then to examine 

them for signs of decay, and to wrap up in paper and pack in barrels only those which 

were sound. These teachings, wherever they were intelligently followed, had a good 

effect. The extra value of Manchester ‘‘ stem-cut” oranges in the New York market 

soon proved that care meant money, while carelessness signified loss. Our creole 

middlemen and contractors soon became more exacting as to the careful handling of 

the oranges they bought from the peasant proprietors, and the upward tendency of 

local prices has steadily gone on as a consequence. Seven or eight years ago the 

wholesale price of oranges in the interior towns was sixpence per 100, and their value 

in New York was athing not to be foretold from the prices-current, for very often the 

shipment of such fruit entailed a heavy loss. Nowadays the price of a barrel of 

wrapped oranges is $3, and the price obtained in New York fluctuates between $5 and 
$7. Under th® improved modes of packing the trade has steadily gone on increasing, 

until it is now an established and most important industry, representing, according 
to the latest returns, an export value of £37,567, obtained for 34,000,000 of oranges. 

And of the several competitors in the fruit market he says: 

For the possession of our actual and possible future markets we have certain com- 
petitors. The principal of these is Florida; next comes Cuba, which ships oranges 

principally from the port of Havana. The island of Porto Rico is rather a formidable 

competitor. Mayaguez is the principal port of shipment, and the fruit is so fine that 

it fetches good prices in the American market. Of Jamaica oranges 400 are taken as 

the average number contained in a barrel, but of the oranges shipped from Porto Ricoa 

barrel contains on the average 380 ; in other words, seven of such oranges are equal to 

eight of those sent from Jamaica. ‘They are also said to keep well. The extra size 

denotes careful cultivation, and the better keeping qualities tell of care in picking and 

packing. The Bahama Islands usually send oranges to the American markets, but this 

year the growers have been unfortunate, as the crop is reported to have been entirely 

destroyed by a succession of heavy gales. The other West India Islands must also be 

regarded as possible competitors, though up to the present they are not actively com- 

peting. British Honduras is also a competitor, both in bananas and oranges, and the 

opening up of a direct line of railway between Mexico and the American frontier, 

which has justnow occurred, also suggests Mexico as a competitor, if not with Jamaica, 

atleast with Florida. California is even a competitor, but the effect of her com- 

petition is simply to supply the markets on the Pacific coast, aud even there Califor- 

nia has to struggle against the shipment of oranges from Tahiti and other islands in 

the Pacific. At present the countries bordering the coasts of the Mediterranean 

are competitors more for the supply of lemons to the United States than of oranges. 

The Azores have their principal orange trade with England, and only a limited trade 

with the United States. In the Azores they have great difficulties of climate to con- 

tend against. Westerly gales, sweeping over the wide expanse of the Atlantic, are 

so violent as to be very destructive to the orange crop. To overcome the disadvan- 

tage, expensive structures of high-walled inclosures of small area have to be resorted. 

{o in order to provide shelter. It need hardly be remarked that all such difficulties 

and expense are spared in Jamaien, 

156A 
9 
a 
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Let me add, in conclusion, that Jamaica is admirably adapted for 

orange cultivation. The soil, the climate, the rapidly increasing steam 

facilities for transportation, and the cheapness of land seem to me to 

combine to make of this island an especially desirable field. As [have 

said, the fruit actually grows wild, and without other cultivation than 

keeping down the bush. If the same intelligent care and attention were 

given to the growth of the tree and to the proper packing of the fruit 

for market that obtains with us in the United States, it would prove a 

most profitable and pleasant occupation to all engaged in it. But the 

cultivation is regarded as secondary to the use of the land for cattle 

or sheep pasturage, and the care and handling of the fruit is still, as a 

rule, of the roughest and most careless description. Nearly 50 percent. 

of the fruit, on an average, is either spoiled or seriously damaged before 

it reaches a market, and the greater portion of this great loss is due to 
rough and careless handling. 

Gzo. E. HOSKINSON, 
Consul. 

UNITED STATES CONSULATE, 

Kingston, Jamaica, March 27, 1884. 

JAMAICA. 

REPORT BY CONSUL HOSKINSON. 

(Republished from Consular Reports No. 414.) 

In further continuation of the subject treated of in my dispatch of 

the 27th of March, I have now the honor to forward, in a connected 
form, the notes of an experienced observer and cultivator of the orange 

tree. 

GxEO. 8S. HOsSKINSON, 

Consul. 
UNITED STATES CONSULATE, 

Kingston, Jamaica, April 14, 1884. 

(Inclosure.—Consul Hoskinson’s report.] 

Varieties. —Of oranges, the varieties principally grown are native seedlings, some 
of which were prior to the emancipation planted by the slaves near their dwellings 

and attended to by simple methods of cultivation. Many of the trees now furnishing 

fruit for export are the remants of those planted by the slaves, such as the irregular 
groves now to be found on sugarestates and coffee plantations. Some of the trees are 

native seedlings spontaneously springing up in pastures and guinea-grass pieces. 

Since emancipation the colored people have planted orange trees in their small free- 

holds in the mountains, This has been done to a large extent in the parish of Man- 
chester, where sweet oranges of good quality Lave been long grown, and where the 
soil and climate condnee to excellence in the quality of the fruit. Besides the na- 

Live seed ings suporior kinds of swoet oranges (of unnamed varieties) luve heeu is- 
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sued from the Botanic Gardens, also Tangerine oranges of a very fine quality. The 

trees issued from the gardens are budded and grafted. The Tangerines are mostly 
grafted. It is difficult to say which are the more valuable. The Tangerine oranges 
fetch the highest price in the local markets, but they are not exported. Of the na- 
tive seedlings those produced in Manchester are admitted to be the best in the island 

on account of size, sweetness, flavor, and for their good keeping qualities. It has 

also been maintained that they bear handling, packing, and the sea voyage to New 

York better than varieties grown elsewhere; for example, better than those grown 

on the north side of the island. Seedling trees begin to bear at eight, nine, and ten 

years, and are in full bearing at fifteen or twenty years. Grafted or budded trees 

come into bearing a little earlier from the time of planting ont. Nothing definite 

can be stated as to how long the trees remain fruitful further than it must be a long 

time, as trees dating from the era of slavery and estimated to be fifty or sixty years 

and perhaps older are still in full vigor, and the writer has seen such trees without 
observing about them any signs of decay from old age. The longevity of the orange 
tree is well known, but in this island it is difficult to ascertain the age of old orange 
trees, owing to the fact that their planting was the work of slaves in their own time 

and not plantation work. Records of old plantation work still exist, but not of the 
planting of orange trees. The foreign market for Jamaica-grown oranges has only 

been opened up within ten or twelve years past, and it is only in recent years that 

methodical planting has been resorted to. 
Of lemons, the known varieties are only two, viz, an old-established seedling variety, 

producing very large fruit, and seedlings obtained about five years ago by the im- 

portation of Sicilian lemons from New York, with the object of obtaining their seed 

for planting purposes. The fruit obtained from the trees of the last-named variety 

are of larger size than the fruits from which their seeds were obtained. The trees re- 

ferred to have borne good crops this season, the lemon, as is well known, coming 

earlier into bearing than the orange. There is as yet only a limited production of 

lemons, and the trade is principally in the hands of two growers, who send their pro- 

duce to New York. For local use, in the preparation principally of lemonade, and in 

cookery and domestic uses the lime takes the place of the lemon. The lime grows 
spontaneously in most parts of the island. It is of the easiest possible culture. 

The trees of all these varieties of citrus, orange, lemon, and lime are principally 
seedlings. It is ouly latterly, that is, since the development of the export trade, that 

budding and grafting have been resorted to. 
Insect pests.—In Jamaica the orange trees have few insect pests, and there are no 

complaints of attacks of fungus. It is only where orange trees are attempted to be 

grown in hot and dry localities, as, for example, in gardens in the city of Kingston, 

and the rather arid plain of the Liguanea, in the parish of St. Andrews, that they 
suffer from coccus and ants. In such localities Jemons and limes suffer less than 
orange trees; but in the locality referred to the climate is admitted to be too hot and 

dry for the orange tribe. On the plains of St, Catherine, in the vicinity of Spanish 

Town, recent attempts at planting orange trees have been made. This plain is an ex- 

tension of the Liguanea, but the climate is moist and the lands are capable of irriga- 
tion by the Rio Cobre Irrigation Works. These plantations were recently inspected 
by a Government officer, one of the superintendents of the Botanic Gardens, and in 

his report he speaks favorably of the appearance of the young trees, without men- 

tioning the ravages of avy pest. However, it is known that the coccus has attacked 

orange trees in another locality in the same parish, but the attacks have been sub- 

dued by smearing the trees with a composite lime wash made by boiling together 
lime, sulphur, and tobacco stems it,water. Further in the interior and at a greater 
elevation the coccus is almost entirely unknown. It has not hitherto been a subject 
of complaint amongst growers. 

Planting.—Most of the trees in pastures and on sugar estates and coffee plantations 

stand very far apart; indeed, they may be said ta he isolated trees, Tn close planta- 



426 FRUIT CULTURE IN FOREIGN COUNTRIES. 

tions the distances are between 20 and 30 feet apart. In the small grounds of the 

peasantry the trees may be observed so closely planted as to be in contact. Wide 

planting, however, is preferred by intelligent growers as tending to the best results. 

Tangerine oranges are planted at 22 feet apart, and larger sweet oranges at 25 to 30 

feet apart; lemons, 18 to 22 feet. 

Situation.—Plantations of orange trees aro made principally at elevations above 

1,000 feet. In Manchester tho clevations will average 2,000 feet. Undulating valleys 

are principally selected on account of the greater depth of the soil to be found on 
such spots, also on account of its greater richness. The soil principally selected is 

that of the white limestone formation of Jamaica geology, known as ‘‘ honeycomb 

rock.” The resulting soil is a strong red earth, calcareous and ochery, owing to the 
presence of red oxide of iron. Orange trees yield the best results on the limestone 

soils, both on account of constituents promoting fertility and on account of the per- 

fect natural drainage of such soils. 

The sea-shore is avoided. The powerful sea-breezes (trade winds) are hurtful to 

the blossoms and tender branches. At an elevation of 500 feet the sea-breeze ceases 
to be troublesome. The sea-shore is also too arid, and as a rule the soil of the coast 

line is sterile and unsuitable. 
Irrigation.— Artificial irrigation is only practiced to a limited extent in the plain 

of St. Catherine, and its application to orauge trees must at present be regarded as 

experimental merely. The principal crop cultivated between orange trees is guinea 

grass, but some of the best growers prefer to keep up a clean cultivation, the number 

of such cultivations and cleanings being determined by the growth of weeds. To 
keep up a clean cultivation in certain low and moist districts would require a clean- 

ing every three weeks; but longer intervals, as of eight or ten weeks, could be taken 
in drier portions of the year. The general practice, however, is to allow the grass to 
grow and to keep weeds and shrubby undergrowth cut down by means of a cut- 

lass or bush-knife, which is done three or four times a year. In the grounds of the 

peasantry the whole list of cultivated crops in the tropics might be enumerated as 

crops cultivated between orange trees. It may suffice, however, to mention yams 

(Dioscorea alata, Dioscorea trifida, etc.), cocoes (Colocasia esculente), bananas and plan- 

tains (Musa sapientum aud Musa paradisiaca), cotfee shrubs (Caffea arabica), papaws 

(Carica papaya), annatto (Bixa orellana), and small culinary vegetables. The ‘‘yard” 

or ‘‘provision ground” of the peasant is generally a perfect medley of vegetable 

growth, including besides orange trees almost everything else. In such places the 

cultivation of the orange tree is associated with the stirring and cleaning of the 
ground necessary for the smaller crop. 

Yield.—Owing to imperfect data it is difficult to give particulars as to yield, pro- 

ceeds, and cost of cultivation. Undoubtedly the yield coulda be increased by more 

careful cultivation and judicious wanuring. The yield in a tropical climate may be 

described as more continuous than in a warm temperate or subtropical region. Orange- 
trees are observed to be in flower and in fruit at the same time. The tendency to 
continuous flowering is so strong that every copious shower may be said to be fol- 

lowed by aw growth of young shoots with their flowers. This tendency greatly pro- 

longs the season of frnit. It is scarcely an exaggeration to say that sweet oranges 

may be obtained all the year round, but the principal season of fruit is from Septem- 
ber to April. This tendency is even stronger in the ease of the lime, which is to be 

had in plenty for ten or eleven months of the year. As to proceeds, it is only when 

the orange crop is sold in bulk toa contractor that the figures become known. This 
is the general practice on sugar estates wherever oranges may be esrowiug. The cost 

of cultivation has a wide range, from nothing at all where it is neglected, as is too 
often the case, to the heavy expense of maintaining a clean cultivation. In. the 
orange districts nearest Kingston the prices obtained by the peasant proprietors (who 
sell small lots weekly to carters and dealers) on the spol range (rom 9d. to Ls. per 100 
hand-picked and with a small portion of the stem remaining. ‘The Duyer conveys 
them to Kingston, wraps thom in paper, and packs them in barrels Cor transit: by 



ORANGES IN JAMAICA. 427 

steamer to New York, Philadelphia, and Baltimore. At this rate the yield from 

single trees has beeu estimated to range from 10s. to 20s., and even more according to 

the age and size of the tree. Growers who pack their own oranges usually obtain 
12s. a barrel in Kingston. Latterly, the tendency of prices has been upwards. Man- 
chester “stem cut” oranges, carefully wrapped and packed, are worth 16s. ($4) a 
barrel in the local export market. In New York they are worth from $5 to $8 per 
barrel according to fluctuations in the market. A barrel contains from 350 to 400 
oranges. Thus it will be scen that the profits of the large grower greatly exceed 
those of the peasant. 

GENERAL REMARKS. 

The spontaneous character of orunge cultivation in Jamaica is a noticoable feature. 
It is only during recent years that a new character is being given to the culture by 
systematic planting and increased attention. The official count of oranges exported in 

theyear ending September 30, 1833, is 34,000,000. Almost all these were wild oranges 

or spontaneously grown fruits, The climate of Jamaica, in the elevated portions of 
the interior, is believed to be exceedingly ‘well adapted to the cultivation of the 

orange, and the soil also. The excelleut seedlings spontaneously grown may be ad- 

duced in support of this belief. When cultivation is bestowed the first effect is to in- 

crease the size of the fruit. Manuring is much neglected, but when manures are ap- 

plied the increased yield and the more rapid growth of the tree are very noticeable. 

The tree is a gross feeder, and requires lime, potash, and phosphatic and ammoniacal 

manures. Cow manure is the compost applied in Jamaica. The orange industry is 
limited to the export of the fruit to the United States and Canada. No commercial 

attempts have been made to extract the essential oils for perfumery. 

The length of the season of fruiting in this island is also noteworthy. Those who 

are experimenting with irrigation entertain the idea that the season may be con- 

trolled so as to produce fruit at any desired time of the year by its aid. But this 

may prove a doubtful advantage, ag sammer-grown oranges would enter into compe- 
tition with northern fruits in their own markets. For the same season a summer crop 

of bananas is not so valuable as the crop produced during the absence of northern 

frnit. The natural close of the orange season in Jamaica is marked by the fruiting 

of the Star apple, and then all classes prepare for themselves the tropical dainty 
which the creoles style “ matrimony.” ‘This is a mixture of fresh orange juice with 

the pulp of the Star apple, to which various flavors are added according to taste. 

But the simple admixtmre is a delicious compound and is universally relished. 

TRINIDAD. 

REPORT BY OONSUL SAWYER. 

Orange and lemon trees are attended with good soil and climate in 

this colony; but they are mostly in a semi-cultivated condition, as, hith- 

erto, planters have given their attention to the more important indus- 

tries. The fruit, however, is of good size and quality, a considerable 

number being shipped to New York by direct line of steamers. Tigs 

and olives are useless in this colony, the former being destroyed by 

frugivorous bats, and the latter do not bear. 
Moses H. SAWYER, 

Consul. 

UNITED STATES CONSULATE, 

Trinidad, B. W.I., November 22, 1889. 
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Mr. Hart to Consul Saryer. 

[Inclosure in Consul Sawyer’s Report] 

Varieties. —The St, Michael, or ordinary sweet orange. Cilrus aurantium, or the 

Mandarin and Sangerine. 

Situation.—In sheltered valleys, at elevations from 100 to 1,000 feet above sea-level, 

and from one-fourth mile inwards. The trees are slightly shaded from the sun. Shel- 

tered valleys are best; soil, loamy, alluvial; subsoil, voleanic (trap). 

Temperature.—Mean maximum, 87°.5 Fab. Mean minimum, 69°.7, Mean annual, 

78°.6. Maximum, 91°, September mean for month. Minimum, 66°.9, February mean 

for month. Range of temperature varies from 21° to 30° daily. 

Average rain-fall for twenty-tive years, 65.49 inches. Growth takes place during 

rainy season, from July to December. (Driest month, February.) 

Irrigation.—No artificial irrigation used. 
- Cultivation.—Practically the trees grow without attention. (Weed.) 
Fertilizers. -No manure used, except near a homestead, when farm-yard manure is 

very beneficial. 

Pruning.—Little or no pruning practiced. Trees would be better for attention in 

this direction. 
Picking.—When commencing to turn yellow, or when “ full,” to use the local term. 
Curing.—Simply dried. 
Packing.—Packed in cases containing 2 cubic feet, with one division; wrapped in 

paper. 
Planting.—No regular plantations yet exist. Trees are planted irregularly, and all 

trees are raised from selected seed at Royal Botanic Gardens and distributed through- 

out the coleny. ; 

Maturity.—Trees begin to bear at five to six years, and reach full maturity at twenty 

years. : 
Insect pests.—Insects common: Brown and white scale, cottony scale; sometimes 

destructive; cleaned with lime wash and soap solutions. I know of no useful insects 

but the numerous varieties or species of wasps. 

No printed matter available. 

Caltings.—Cuttings can be secured through the New York agents of Direct Line 

Steamers, George Christall & Co. 

J.P. Hart, F. 1. 8., 
Government Botanist and Superintendent of the Royal Botanic Garden, Trinidad. 

DUTCH WEST INDIES. 

REPORT BY CONSUL SMITH, OF CURACAO. 

In regard to the information relative to the cultivation of oranges, 

lemons, figs, and olives, requested in circular dated the 28th September, 

I have to report that said fruits are not cultivated here. In former 

times, When rains were more regular, a kind of bitter oranges, from the 

peels of which the Curagao liqueur is made, was grown here, butis now 

almost entirely abandoned. 

L. B. SMurg, 

Consul, 
UNITED STATES CONSULATE, 

Curagao, W. I, November 8, 1889. 
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FRENCH WEST INDIES. 

GUADELOUPE. 

REPORT PREPARED BY MR. ST. FELIX CALARDEAU, DIREOTOR OF THE BOTAN. 

ICAL GARDEN AT BASSE-TERL.E, FOR OONSUL BARTLETT. 

The only variety of lemous raised to any extent in this island is the 

small lime, which is used iv Dominica and Montserrat for making 
coucentrated lime juice. In Guadeloupe thus far it is only used for 

domestic and culinary purposes, but could be raised as well as in the 

English islands for making concentrated juice. For many years there 

has been a disease on the lime trees, but the evil seems now to be pass- 
ing off. 

There are plenty of good oranges in theisland ; they are mostly used 

for local purposes. Very little exportation has been tried from here, 

Guadeloupe being too distant from the United States to export oranges 

profitably by sailing vessels. Steamers would succeed and perhaps 

incite the country people to raise fruits for exportation. Thereare tour 

or five varieties of good oranges in the island. 

No regular orchards.—The trees are a few in gardens and on differ- 

ent estates, more or less. No large fields of oranges. Grows more 

luxuriantly on cool mountain sides. Subject also for many years to a 

blight, caused by a variety of aphis or louse, which attacks the young 

twigs of the trees. 

No special cultivation. 

No fertilizers used. 

No pruning. 
Oranges are ripe from November to April. Blooms in March. 

Trees are propagated from seeds. 
Fruit at five or six years from seed. The variety not always the 

same from seed. No grafting of orange trees. Trees in full bearing at 

ten years of age from seed. Live a great many years. 

No exportation of oranges or lemons from the island. 
St. FELIX CALARDEAU. 

BASSE-TERRE, March 23, 1890. 
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SPANISH WEST INDIES. 

CUBA. 

REPORT BY OONSUL-GENERAL WILLIAMS, OF HAVANA. 

No regular system for the cultivation of oranges and lemons for ex- 

port is followed in this island. The only plantings of these fruits here 

are made in scattered spots of land about the buildings of small pro- 

prietors. The trees seldom receive the care of good husbandry, and 

whatever surplus arises in this way over local demani is sold to gath- 

erers who ship it to the United States. Therefore regular and well 

laid out orange groves, as seen in Florida, do not exist here. But the 

capacity of this island for the production of these two fruits of superior 

quality is almost unlimited. 
Ramon O. WILLIAMS, 

Consul- General, 

UNITED STATES CONSULATE-GENERAL, 

Havana, March 24, 1890. 

SANTIAGO DE CUBA. 

REPORT BY OONSUL REIMER. 

ORANGES. 

Varieties—The wild orange found all through the mountainous and 

wooded districts of this island is no doubt native thereto, as it is found 

in mountains and wildernesses where no human foot has ever trod before; 
whereas the sweet orange was brought bere last century and even earlier 

by the French and Spaniards, and also the English, from Trinidad and 

Martinique. Owing to the lack of transporting facilities the oranges 

are not at all cultivated and trees here and there on coffee and sugar 
estates enable the people living in this city to occasionally enjoy the 

fruit. It is a curious fact that oranges planted in the immediate vicin- 

ity of this city and also in the immediate vicinity of the coast, no mat 

ter how sweet they originally were, produce crops of sour oranges. 

This is no doubt owing to the nature of the soil, which is chietly com- 

posed of decomposed coral rock and contains considerable lime. In the 

rich alluvial soil of the interior oranges suitable for commerce ean easily 

be grown, but, considering the cost of transporting them to the sea- 

board, their cultivation on a basis sufficiently extensive to warrant a 

large export is at the present ont of the question, 
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As to the varieties of sweet oranges grown here, | find from per- 
sonal observation that, whatever its origin, the sweet orange acclimated 
here takes a good deal of the flavor and character of our Florida 
oranges, and as no effort is made to scientifically cultivate any particu- 
lar kind and species, it is impossible to determine the best variety. 

Situation.—Trees producing sweet oranges are found here on sugar 
and coffee estates from 10 to 50 miles from the coast line and distant 
from shipping ports and harbors. 

As to elevation above sea level, sweet oranges can be produced in 
rich alluvial soil found at various elevations. 

Climate.—The temperature of this island varies from 60 minimum to 
100 maximum (Fahrenheit) all the year. The nightsin winter are gen- 

erally cool, especially when the north winds, most common from De- 

cember to March, prevail. In the mountainous districts of this pro- 

vince the nights are never sultry, although the days very often are very 

sultry. In the absence of any scientific statistics I calculate from per- 

sonal observation that the rain-fall is about 45 inches per annum. 

LEMONS. 

Lemons are not cultivated at all, and in their stead limes, growing 

wild here and native to this country, are used. 

The lack of laboring men, the few necessities of the natives, and 

the poor transporting facilities render the success of all agricultural 

industries, except the cultivation of sugar, almost impossible as a com- 

mercial investment. 

Figs, although easily grown here, are very rarely found. Olives not 

at all. 
Orto E. REIMER, 

‘ Consul. 

UNITED STATES CONSULATE, 

Santiago de Cuba, January 10, 1890. 

PORTO RICO. 

REPORT BY CONSUL CONROY, OF SAN JUAN. 

(Republished for Consular Reports, No. 414.) 

In answer to the Department’s communication, dated December 4, 

1883, requesting information with regard to fruit culture and the extent 

and value of the fruit industry as conducted iu this consulate, I have 

respectfully to state that there are no grape vineyards, olive trees, or 

figs cultivated in this province. 

Orange trees grow all over this island. The Porto Rico orange mostly 

cultivated averages from 24 to 4inches indiameter. The trees average 
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from 8 to 30 feet in height, according to the attention given to their 

culture. They commence bearing the fourth year and hold their own 

for fifty years or even more. Their fruit is very sweet, with a fine deli- 

cate acid, thin pulp. When taken medium care of the trees produce 

abundantly, say 1,060 to 1,500 oranges to each tree. These are planted 

from seeds, say the pit of the fruit, grafting, or budded, but the seeds 

give better results. The seed should be dried in the air without expos- 

ure to the sun or artificial heat. The trees are very seldom troubled 

with disease, unless entirely neglected, when they are subjected to a 

sickness called ‘“ piojillo,” similar to a white mold dampness, which 

‘spreads over the leaves, branches, and trunk of the trees. Whitewash, 

with lime, and ashes at the roots of the trees produce the desired effect. 

The trees are planted about eight yards apart. Any closer the trees 

are not so productive. 

This island being very fertile, orchards are to be found in all parts of 

it, from close to the sea-shore, say about a mile distant from the coast, 

up to the interior, and up the mountains as high as 2,500 feet above the 

level of the sea. It is noticed that all kinds of trees produce well, and 

are much finer in sandy soils, say about a mile or two from the sea, 

where the soil consists of black sand, or about three parts of fine sand 

and one part of black earth, with a bottom of hard clay at from 3 to 

4 feet below the surface. Mostof the orchards are situated from 2 to 5 

miles from the sea-coast. 
There is no system of irrigation in use, the periodical rains being 

quite sufficient. The ground in orchards is often cultivated with rice, 

corn, beans, ete., but more of them with grass. The trees are poorly 

attended in this district, and in all the east end of the island, very little 

fruit being raised for export. In fact, so little attention is given to the 

culture that, it may be considered that the orange as well as other fruits 

are growing in their wild state. 

In the west end of the island, more particularly in the district of 

Mayaguez, oranges and pineapples are cultivated for exportation to the 

United States; quite a number of American schooners come out during 

the months of November and December in ballast from Boston and 

New York, and load with fruit. I can not state definitely the yield of 

the trees, but each tree is calculated to give froin 1,000 to 1,500 oranges, 

which sell readily at $3.25 per thousand. 

The cost of cultivation is very little. The crop commences in this 

district in December and lasts until May. When proper care is taken, 

however, it is most common to have the trees with ripe and green fruit 

growing at the same time. Oranges are to be had all the year round, 

but from May to November in less abundance. 

As this island is situated between 17° and 18° of latitude north, there 

is no great change in the temperature. During the winter months it 

rains almost continuaily, but the thermometer seldom indicates less than 

75° Fahr.; so there is no frost ever feared. The want of roads all over 
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this province is the great drawback to the cultivation of all fruits that 

require to be handled with care. The climate is fine and soil very pro- 

lifie. Liven in the highest points of the mountains, among the rocks, 

the orange trees grow wild. Lemons are abundant the entire year 

round, but the trees mostly grow without culture; the fruit is small, 

but very juicy. None are exported. 

Epw. Conroy, 

Consul, 

UNITED STarEsS CONSULATE, 

San Juan, Porto Rico, January 28, 1884. 



CONTINENT OF ASIA. 

ASIA MINOR.* 

REPORT BY CONSUL EMMETT, OF SMYRNA. 

Varieties. —The best oranges are the “ Parakila,” so called from the vil- 

lage of Mitylene Parakila, and the ‘“‘ Kaw” trees, so called from their 

being blood oranges. As for lemons, the “‘Chio” are the best; none 

others are cultivated. 

Situation.—Valley, hillside, or table land; distance from sea imma- 

terial; elevation above sea-level from 35 to 2,700 feet; exposure to 

sun immaterial, as the climate is very mild and agreeable here. 

They are grown on all kinds of land, but table land is preferable. The 

soil is caleareous. 
Climatic influences.—The climate has great influence upon the orange 

and lemon trees, which do not thrive in the open air below 43° latitude 

and where the temperature is lower than freezing point. 

The temperature in minimum is 52°, maximum 95°, average 68° Fahr- 

enheit; the atmosphere is very heavy, but always variable by winds at 

night. 
Rain-fall.— About 25 inches. 

Trrigation.—No system of artificial irrigation is in use here. When 

the fruit has the size of nuts, water is necessary; and in abundance, 

every week once at least. 

Cultivation.—The working of the soil is commenced at the end of 

March; they dig the soil with a spade to the depth of two to three 

inches in the clear spots, and only 1 to 14 inches deep in the vicinity of 

the trees. 

Fertilizers.—At the end of November human manure is largely em- 

ployed every two years. These manures are buried in the soil at a 

depth of from 10 to 12 inches round the trees, and remain buried and 
exposed to the rain until the end of March, when cultivation com- 
mences. 

Pruning.—They prune once at the end of March with very great at- 

tention, and they give to the tree a regular, elegant, and graceful 

form. 

"The information here given was obtained from the consular agent at Mitylene, 

who is extensively engaged in the cultivation of olives as well as lemons and oranges. 

434 
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Picking and curing.—They pick two or three days after Christmas, 

immediately after ripeness, which takes place here during December. 

They are cured by wrapping in tissue paper. For packing and ship- 

ping the fruit is always packed in tissue paper, and ip this manner 

packed in boxes or baskets containing about one hundred each. 

Planting and propagating.—The trees are placed at a distance of about 

20 feet from each other if the soil be rich, and at only about 17 feet if 
it be middling. 

The orange aud lemon trees here are budded or grafted; the best 
varieties are grafted. 

There are small and large orchards here. 

Maturity —The trees come into full bearing the fourth year and they 

remain fruitful about fifty years, but the best crops are gathered from 
the fifteenth to the thirtieth year. 

Insect pests.—Insect pests do not exist. 

W. C. EMMETT, 

Consul. 
UNITED SLATES CONSULATE, 

Smyrna, January 18, 1890. 

MITYLENE. 

REPORT BY OONSULAR AGENT FOTTION. 

(Republished from Consular Reports No. 414.) 

Every variety of orange and lemon tree is grown here, but the most 

valuable are the Parakila orange trees, so called from the village Par- 

akila, and the Kan orange trees, so called from their blood-red color. 

The Parakila trees are large, and produce very large fruit, while the 

Kan orange trees are not large, but their fruit is very sweet. The 

trees come into full bearing the fourth year, and they remain fruitful 

about fifty years, according to the climate and cultivation. The orange 

and lemon trees here are budded or grafted. The trees are not troubled 

with injurious insect pests or fungus growth, but sometimes are injured 

by the cold, when the temperature is lower than 0° Réaumur. The 

trees are placed at a distance of about 6 meters from each other if the 

soil be rich, and at only 5 meters if it be middling. Orchards are found 

in every place, but they yield best results on the sea-coast. The orch- 

ards are found very near to the sea-coast. No system of artificial irri- 

gation is in use here. They prune here at the end of March, with very 

great attention, and they give to the tree regular, elegant, and graceful 

forms. AS soon as the pruning is finished the working of the soil is 

commenced, and they dig the soil with a spade to the depth of 25 to 30 

millimeters in the clear spots, bnt only 2 or 3 inches deep in the vicin- 

ity of the trees. Tater, two or three baskets of manure are distributed 
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around each tree, and at the end of May the ground is irrigated once 

in every week or two weeks, according to the season, the position, and 

quality of the ground in summer. Irrigation is suspended during the 

autumn and winter. At the end of November manure of human excre- 

ment is largely employed every two years. These manures are buried 

in the soil at a depth of from 25 to 30 centimeters round the trees, and, 

remain buried and exposed to the rain until the end of March, when 

cultivation begins. ‘The yield proceeds per acre per annum in the best 

orange orchards is about $80, and the cultivation costs per acre per an- 

num $15. The principal portion of the orange and lemon product is 

for home consumption; the export is insignificant. 
M. M. Forrion, 

Cousular Agent. 

UNITED STATES CONSULAR AGENCY, 

Mitylene, March 12, 1884. 

PALESTINE. 

REPORT BY OONSUL GILLMAN, OF JERUSALEM. 

Oranges and lemons in Palestine are grown chiefly along the sea- 

coast; and the more extensive groves are at Jaffa, which place is now 

celebrated for the excellence of its fruit. Some groves ou a smaller 

scale are also found at Gaza. The orange is cultivated in other places 

in the district, and even.in and around the city of Jerusalem, but not 

in sufficient amount to be worthy of special notice; the fruit grown in- 

land being generally inferior. 

Varieties—The two principal varieties of the orange grown at Jatta 

are called the Shamudi and the Beladi. The Shamudi is of an oval 

shape, in this respect somewhat resembling a lemon, and, owing to its 

large size, fine flavor, and thick skin, is the sort best suited for expor- 

tation. The finest of these are considered the largest orauges in the 

world. The Beladi has a round form, and is smaller in circumference, 

and, although more juicy than the Shamudi, is not so much in demand 

for exportation, as its thinner skin does not enable it to stand so wella 

long voyage. The Sidon orange is a small round fruit, much smaller 

than the Beladi, than which it is also sweeter and more juicy; while 

the skin, being still thinner, renders it unsuitable for transportation to 

any great distance. In flavor it is considered one of the most delicious 
of its species. Its cultivation is chiefly confined to the place for which 

itis named. The Tangerine orange, also known as the Mandarin, and 

resembling the variety of the same name grown in Florida, is also culti- 

vated at Jaffa to a very limited extent; yet it usually brings a higher 

price than any of the other named varieties. There is still another sort 

of orange, viz, the ungrafted., This is produced on trees raised directly 

from the seed, but being of small size and incdiocre as to quality it ean 
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not compete with the fruit of the budded or grafted trees, and is kept 
for home consumption. 

Of the lemon there are two kinds, the sweet and the sour. The for- 

mercomesinto market in November, and lastsonly ashort time. Though 

quite juicy it has but little favor. The rind abounds with a highly 

fragrant oil, resembling bergamot in odor. The fruit is much appre- 

ciated by the natives; but it is not exported. The sonr or acid lemon 

attains at Jaffa a very large size, while the acid is less sharp and of a 

more delicate flavor than that of the lemon of other countries. It is 

more and more extensively grown each year, with the object of expor- 

tation, though in the past chiefly produced for the home market. 

Situation.—The distance of the orange and lemon gardens at Jaffa 

from the sea is from one-fourth of a mile to 3 English miles. Here 

the trees flourish, and find altogether an environment best adapted to 

their superior development. The elevation above the sea-level is from 

50 to 100 feet. The larger part of the environs of Jaffa occupied by 

these gardens must be considered level, and only asmall portion of it 

can be called slightly rolling land. The trees seem to do best in such 

a situation, and with sufficient exposure to the sun, which here there is 
no lack of. 

Soil.—The character of the soil in which the trees best succeed is a 

sandy clay. It is considered that a mixture conducive to the highest 

results would be 75 per cent. of the beach sand with 25 per cent. of 

alluvium, and containing a good proportion of alkaline salts. The 

subsoil is chiefly clay. 

Climate——The average temperature at Jaffa is in the daytime, 70° to 

71° Fahr.; and at night, 55° to 56° Fahr. The minimum temperature 

is 32° Fahr.; the maximum, 107° Fahr. The nights are usually cool, 

while the days are warm or sultry. The ordinary atmosphere, affected 

by the sea breezes, is, in general, moist. The rain-fall varies from 17 

to 30 inches per annum. ‘The growth of trees and fruits are accelerated 

during the “rainy season;” but as irrigation is constantly employed 

here during the “ dry season,” the difference is not so perceptible as it 

would be under other conditions. , 

Trrigation.— Within a circuit of 4 miles around Jaffa, the gardens are 

irrigated. The water is found at depths of from 20 to 60 feet below the 

surface, wells being sunk to these depths. The water is raised by 

water-wheels moved by horse-power. The trees are irrigated during 

the entire of the “dry season,” which generally lasts from May till 

November. The flowering of the trees usually begins by the middle of 

March, and continues till the middle of April. The trees are watered 

once a week, and during the night, to save evaporation; the quantity 

of water distributed by the drains may be estimated at about 15 cubic 

meters to the acre, per diem. 

Cultivation.—The soil of the gardens is dug at different times; but 

at least twice a year, generally in the spring and autumn, 
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Fertilizers.—The fertilizers used are the dung of the horse, and that 

of the mule and camel, applied mostly in the winter-time. 

Pruning.—Little or no pruning of the orange and lemon trees is ob- 

served at Jaffa. The trunks are usually left shaded by the lower 

branches. 

Picking.—Oranges as well as lemons are picked from October till May, 

that is from green to fully ripe. The maturity of the fruit dates from 

January. After being picked they are left two or three days in store- 

rooms for the skins to dry. They are then wrapped in tissue-paper, 

and packed in boxes containing from 140 to 200 pieces. These are de- 

livered in boats to the steamers lying off shore, being always lowered 

into the holds. ‘To allow for damage, decay, or other loss, 1,500 oranges 

or lemons are counted to the thousand. 
Planting and propagating—The trees are plauted ata distance of from 

10 to 14 feet apart. 

The orange tree is propagated in the following manner: In July and 

August suckers or cuttings, 18 inches in length by 1 inch in thickness, 

are made of the sweet Jemon tree, and planted in beds which are 

watered twice a day. The second or third year the cuttings are budded 

by making a T incision, and inserting a bud from the Shamuadior Beladi 

orange. When it has taken, thelemon stick is cut off a few inches above 

the bud, which then grows rapidly, and bears fruit the third or fourth 

year. Lemon trees are propagated in the same way, using for budding 

a sour lemon bud on the stem of the sweet lemon. 

The best varieties, as already indicated, are budded. 

The orchards or gardeus vary in size, but usually contain several acres. 

About 3,000 acres are devoted to this purpose at Jaffa, which are 

divided into about 600 gardens, all irrigated. 

Maturity. Orange trees continue to bear truit from the fifth to the 

twentieth and thirtieth years; lemon trees from the fourth to the 

twentieth year. Their maturity is from the tenth to the twentieth year, 

when the finest and largest crops are borne. 

Insect Pests —Until recently, it was supposed the trees were exempt 
from insect pests, or disease of any description, the soil and other con- 

ditions at Jatfa being peculiarly adapted to the production cf healthy 

and vigorous trees; but closer investigation has revealed that, in a 

good many gardens, there is to be met with some diseased trees, which 

are injured by a little insect living under the bark. No treatment, 

whatever, has Leen adopted to restrain the propagation of this, as yet, 

nameless enemy, nor is it known to have any parasite. Beneticial in- 

sects have not been specially observed. 

Miscellancous.—There is no further particular information as to the 
picking and curing lemons before shipping than that already given by 
me. 

There are no reports giving information as to processes, prices, or 

statisties issued by government or otherwise, Oranges, whieh have 
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recently been damaged by hail, and will doubtless, therefore, considera- 

bly advance in price, are now selling at Jaffa at from $9.50 to $10 per 

thousand; while lemons bring about half this price. During the month 

of January last oranges were shipped at the rate of 5,000 boxes per 

week. The fruit sent abroad is generally of the best, selected quality. 

HENRY GILLMAN, 

Consul. 
UNITED Stratus CONSULATE, 

Jerusalem, February 10, 1890, 

SYRIA, 

BEIRUT AND VICINITY. 

REPORT BY CONSUL BISSINGER. 

ORANGES. 

Varieties--Name of best variety for profit: Belady and Khutmaly. 

Belady is of two species, rough and smooth. Names of other choice 

varieties worthy of culture and for profit: Rose or Blood orange, 
Shamwmooly, Bizry. 

Location.—The trees that produce the varieties named above are 

grown ou the sea-coast, close to the sea; but in some sheltered valleys 

a few trees are also grown, the lower the better. Lixposure to the sun 
is necessary. 

Soil.—Level alluvial land is the best. Red earth somewhat sandy is 
the best; black loam. 

Climate.—Temperature: Highest, 95° Fahr, ; lowest, 45° Fabr.; aver- 

age, 70° Fahr.; nights warm; air without fogs or mist; some dew is 
beneficial. 

Kain-fall.—Average 32 inches. During rainy season fruit grows, but 

not trees; these latter grow in the fall and mm spring. 

Irrigation.—After the cessation of tain, according to dryness of soil 

and generally about June 1. Jn black loamy soil and red earth mixed 

with sand every six to eight days; lighter soil every ten to fifteen days. 
The earth in which the trees are embedded is filled with water. 

Cultivation.—Plowing either before the beginning of irrigation or 

after the first irrigation. 

Fertilizers.—Goat manure, the best, applied either in the spring or 

after first irrigation either at base of tree or mixed with the water. 

Pruning.—Only the dead wood is cut off in spring and winter. 

Picking.—Picking takes place from November 1 to May 1; the fruit 

is picked for home consumption when ripe, for export before it is ripe. 
The oranges are rolled in paper and packed in boxes. 

Planting and propagating.—The trees are planted 20 to 22 feet apart, 

and are propagated either by seeding or budded. Bitter orange stock ig 
1564——4 
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the best when 5 inches in cirenmference. The best varieties are the 

budded. The orchards are small. 

Maturity—The trees begin bearing three years after budding ; 

twenty years of age, best crop. 
Insect pests.—Small scale pest; not treated at all. 

LEMONS. 

Varieties. —Lemons are of three varieties: (1) Seedlings; (2) grafted; 

(3) trom shoots of a grafted tree put into the ground; the best is the 

grafted. Whitish, clayey soil is suitable for lemons ; it is not the best. 

‘There is a variety of lemon called “sweet lemon” which has the color 

of lemon and the shape of a medium-sized orange, but has a sweet, rather 

insipid taste. Its cultivation is similar to that of the lemon, except that 

it grows best in soil free from sand. Lemons are picked during all the 

months of the year. Packed in paper and put in wooden boxes. No 

information or statistics published by the Government. 

ERHARD BISSINGER, 
Consul. 

UNITED STATES CONSULATE, 
Beirut, February 12, 1890. 

BEIRUT. 

REPORL BY CONSUL ROBESON. 

(Republished from Consular Reports No. 414.) 

There are three kinds of oranges grown in this country: (1) sour 

oranges; (2) sweet oranges; and (3) Mandarins. The last are the most 

valuable. These trees are mature in the seventh year, and remain fruit- 

ful forty or fifty years. ‘The sour oranges are raised from seedling, 

while all the other kinds of oranges grow better by gratting. Two 

kinds of lemous are cultivated near Beirut—the sweet and sour lemons. 

The best results are obtained from sour lemons when they are grafted 

on sweet-lemon trees, as the size of the fruit increases with the age of 

the tree. Lately a sort of fungus has appeared on these trees, and in 

some places small snails attacked them, but as yet no effectual remedy 

has been found to prevent or cure the same. The orange and lemon 

trees are planted about 20 feet apart. It is said that they grow best 

on the sea-coast. Low sheltered places are, however, to be preferred, as 

much exposure to the winds proves injurious. Dark or sandy soil suits 

such trees uch better than light. Goats’ manure is preferable to any 

other. 

Orange and lemon trees require to be watered during the dry season. 

The first irrigation is effected in June when the leaves of the trees begin 
to curl up from the dry heat. The ground of the orange and lemon orch- 

ards is cultivated three times a year when the soil is thoroughly dry. 
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The annual yield of fruit per acre in the best orange orchards is about 

30,000 oranges, the average price of which may be estimated at frum 

$130 to $140. The yield and price of lemons are nearly the same. The 

lemon trees last twenty-five years, while the orange trees, like olives, 

last for an indefinite period of time. The cost of plowing, irrigating, 

and manuring per acre may be set down between $15 and $18 per annum. 

The seeds of orauges and lemons are first sown in a small tract of land. 

a\fter a year they are removed and replanted in a larger piece, and at 

the end of the second year they are again transplanted into groves. 

JOHN T. RoBEsoN, 

Consul, 

UNITED STATES CONSULATE, 

Beirut, May 3, 1884, 

HAIFA. 

REPORT BY CONSULAR AGENT SCHUMACHER. 

Horticulture is carried on in my district in the same primitive man- 

uer that has been the custom for centuries. 

Variety.—Of oranges and lemons there are but a few groves of avy 

account in my district in the neighborhood of Acca, therefore I cau 

only avswer the questions in a general way. There is only one kind 

of orange planted, called, in Arabic, bortogan beeladie. 

Situation.—The groves are situated 3 miles from the sea. The eleva- 

tion above sea-level is from 30 to 40 meters. The trees are exposed to 

the sun without any protection. The soil is sandy, of reddish color. 
Climatic influences.—Temperature: minimum, 2° to 4° + Reaumur, 

maximum 33°_to 35° + Reaumur; average 20 to 259+ R, The nights 

are generally warm about six mouths; about three to four months a 

temperature from 12° to 14° + Reaumur, the remaining two months 

2° 4 (only a few nights) to 20° + R. There are about thirty-five or 

forty days of extremely dry atmosphere during sirocco. Moist air pre- 

vails during the rainy season, from December to April. 

Rain-falls.—The rain-fall varies from 1 foot 7$ inches to 3 feet 3 

inches per year; by 1 foot 73 inches we call it a dry year; two feet is 

about sufficient rain. 

Trrigation—Irrigation lasts from May to December. The water is 

raised by mule-power from wells from 25 to 100 feet deep, and then flows 

into large reservoirs, from whence it is run out iu small channels to the 

trees. Irrigation lasts from May, at which time the blossom is past, 

and is carried on until December, when the fruit is about ripe. Each 

tree receives from 40 to 50 gallons of water, once a week. 

Cultivation. —The soil in the groves is thoroughly worked with broad 

hoes several times a year. 
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Fertilizers.—Before irrigation commences the soil is well manured with 

sheepdung. The manureis spread over the whole soil of the groves and 

then mixed with the soil. 

Pruning.—There is but very little pruning done, and not before the 

tree is four years oid. 

Picking.—The oranges and lemons are picked from November to April. 

Stage of ripeness, January, some nearly, some evtirely ripe. The fruit 

in my district is not exported, but consumed by the home trade. 

Planting and propagating.—The distance planted apart is from 20 to 25 

feet; trees are propagated from the seed aud from cuttings. Seedlings 

which are grafted when two or three years old are preferred. The 

orchards are various, from 1 to 15 acres. 
Maturity —Age of fruiting the fifth year, the largest crop about in the 

fifteenth year. Maturity at thirty-five to forty years. a 

Disease.—Since a few years a disease is spreading in some localities 

among the orange and lemon trees, similar to the phyloxera in vines, 
which threatens to destroy the groves, as no remedy has been found yet 

for this disease, bu tthe gardens near Acca have up to now not suffered 

from this disease. 
JACOB SCHUMACHER, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 

Acca and Haifa, December 5, 1889. 

HAIFA. 

REPORY OF CONSULAR AGENT SCHUMACHER. 

(Republished from Cousular Reports No. 414.) 

Only one variety of oranges is cultivated in, my district, and is 

named, after the city of Acca, ‘‘ Accawy.” It has the form of the round 

Spanish orange, with reddish-yellowish flesh; it has a fine flavor, 

and is very juicy. Blood oranges and mandarines are cultivated so 

little here that there is no rule for their treatment. The orange of my 

district is about 34 inches in diameter; tbe skin is smooth, thin, and 

contains considerable oil. 

Several sizes of lemons grow here; the largest is about 45 inches 

long by 3 inches in diameter. The skin of the lemon is thick and cou- 

tains inuch oil, At the age of four to five years both orange and lemon 

trees begin bearing and remain fruitful thirty to forty years. 

We have two kinds of lemons, sweet and sour; the sour bear as seed- 

lings; on the sweet the orange is grafted. This manipulation of grafting 

on sweet lemon trees has lately proved to be the most profitable, as the 

size of the fruit increases with the age of the tree, while those grafted 
on sour lemon trees become smaller after filteen years. The trees are 
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not troubled with injurious insects, pests, or fungous growth ; want of 

irrigation checks the growth of the trees. 

Orchard trees are planted 10 to 12 feet apart in each direction. Both 

orange and lemon trees are planted as shrubs in such a manner that 

several stems come out of the ground together, although there are some 

orchards where the trees have but one stem ; those, however, planted as 
bushes protect the fruit better against the influence of the wind. The 

orchards are planted, asa custom, along the sea-coast, where they yield 

most abundantly on level land; inland orchards never do so well. As the 

orchards require a sandy soil, they are planted as near as one-fourth of 

a mile up to some miles distance from the sea-shore. Every orange or 

lemon orchard is cultivated by a system of artificial irrigation, irrigated 

twice or three times a week (in the evening part of the day). The 

ground in orchards between trees is cultivated twice a year—in the fall 

before the rain appears and in spring when the rainy season is over. 

The value of the yield of an acre per annum of best orchards amounts to 

from $80 to $100; the cost of cultivation amounts to about $10. The 

returns would be much larger if the orauge were exported to Europe ; 

the above statements therefore relate only to home consumption. 
JACOB SCHUMACHER, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 

Haifa, February 20, 1884. 

MERSINA. 

REPORT BY CONSULAR AGENT DAWSON. 

Varieties.—The best variety for profit is the bitter orange ; the next 

varieties worthy of culture are lemons and oranges. The above three 

varieties are grown at Adana, Tarsus, and Mersina. 

Situation.—Distance from sea: Adana, 13 miles; Tarsus, 15 miles; 

and Mersina on the sea shore. Elevation above sea-level from 1 to 5 

yards; the trees have full exposure to sun; level land is the best. 

Soil.—Rich soil-6 feet ; subsoil gravel. 

Climate. ~The frost would destroy the trees, and also the dry winds 

in summer, if not watered. The trees only fear the frost, and the dry- 

ness of soil; the heat does not affect them when watered. Cold nights 

in. winter without frost, moist atmosphere. 

Rain-fall.—Rain-fall from 18 to 20 inches; the trees are watered by 

irrigation in the dry season. Rain falls in November, December, March, 

April, and May. The trees get watered two or three times a week in 

June, July, August, and September, and until sufficient rain comes. 

Irrigation.—For irrigation the water is taken from the Sarus river 

which passes through Adana, the Cydnus through Tarsus, and the Mer- 
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sina river which runs close to the gardens. They irrigate two or three 

times a week until the wet season comes, at which time the fruit is 
formed to about twice the size of a walnut. In the dry season they 

open a space of about 3 feet diameter all around the trunk of every tree 

and 1 foot deep, so as to allow the water to remain in. At the begin- 

ning of the wet season they fill up these holes and cover the trunk with 

earth up to about a foot from the ground with a slope of 3 to 1. 

Pruning.—Very littie pruning is required or done here. They gen- 

erally clean the trunk of all its branches from the surface of the ground 

up to the height of about 3 feet where the thick branches start. 

Picking.—The picking of the fruit begins end of November. About 

15th of December, the fruit is nearly all ripe, but they pick it until the 

end of February, according to the requirements of the market. 

Curing.—To get the fruit to last the longest time possible it must be 

cut with a little stalk attached about 1 inch long. 

Shipping.—The bitter oranges are shipped from Mersina to Liver- 

pool, each one wrapped in thin paper, and they are packed in boxes 

containing 100 each, in two rows, which are separated one from the 

other by a thin board. 

Planting and propagating.—The trees are planted from 12 to 14 feet 

apart. They graft the young wild trees that come by seed about 3 

feet off the ground when they get 1 inch diameter. 

The orchards.—The largest orchards here occupy about 20 acres of 

ground; the smallest 5 acres. 

Maturity.—The grafts give fruit the second year, and the older they 

grow the more fruit they give. There are trees fifty years old, 14 to 
20 inches diameter at the trunk. 

Insect pests.— A small insect like a black ant, with wings, attacks the 

young tips of the new branches. They do not know of any remedy 
against it. The ants destroy the above insect. 

Packing.—Lemons are picked in December; packed each in thin 
paper and shipped in sniall boxes of 200 each. 

Exports.— About 1,000 tons of bitter oranges might be exported from 
Adana, Tarsus, and Mersina in one season. 

No figs are grown in this vilayet for export. There are some olive 

forests in the vilayet, but in a wild state. 

Wm. Dawson, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 

Mersina, December 7, 1889. - 
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SIDON. 

REPORT BY OONSUL BISSINGER, OF BEIRUT. 

Varieties—The oblong, thin-skinned, most delicate, but can not be 

transported. The other variety is thick-skinned, with flat ends, more 
hardy. 

Situation.—On alluvial sea-coast plain of Syria, within a range of a 

very few miles, not more than 5 from the sea, and at an elevation up to 

200 feet. Constant sunshine, very few clouds, no fogs. 

Soil.—Level, flat land; sandy soil, the best and light earth. 

Clinate.—Tiven, no sudden changes. Dry and rainy season. Tem- 
perature, 40° to 98° Tahr.; average, 699 Fahr. Nights warm. Air 

withont fogs or mist; some dew is beneficial. 

Rain-fall.—From 34 to 40 inches the ‘ordinary range. Trees grow in 

spring and put forth new shoots in fall if watered when thirsty. 

Irrigation —By channels of running water from river. Irrigation is 

used when after spring rains the leaf shows a need. Different soils 

require different periods of irrigation. Fromsix to fifteen days; when- 

ever the soil is dry then the trees are irrigated—ground flooded. « 
Oultivatiuvn—Plowed once a year. 

Fertilizers. —Best application is to put goat manure into irrigating 

water. 

Pruning.—Varies; low trees preferred; less injury to fruit when it 

falls; in fall dry wood is pruned. 

Picking —Cheap kinds are allowed to fallfor home consumption. The 

fruit is picked, for a near market, fally ripe; fora distance, while green. 
Packing.—Wrapped in paper and put in wooden boxes. 

Planting and propagating.—Branches touch and interlock; from 20 

to 30 feet; some are propagated, some are seedlings, but the best 

varieties are budded. 
Maturity. —Differs according to land; five to eight years they bear 

well. . 
Disease—Only a small scale like a freckle on fruit, which dries the 

tree. 
Shipping, packing, and canning goes on during all seasons of the year. 

Every week, wrapped iu paper aud boxed. 

SIDON. 

REPORT BY CONSULAR AGENT ABELA. 

(Republished from Consular Report No, 414.) 

Varieties—Oranges are distinguished by their shape and contour. 

Belady, round, flat ends, very thick peel, hardy; ripens late. Shamouty, 

long like an egg, thin-skinned ; ripens early. Bisry, finest flavor; a 
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seedling. All these, except the last, are grafted upon the wild or bitter 

orange, and in two or three years after grafting begin to bear fruit. No 

limit is recognized to the period of fruit-bearing, but the trees attain a 

very old age without deteriorating. Only one variety grows directly 

from the seed; the others are all grafted, which is considered a better 
method than budding. 

Soil_—The order of the soils best adapted to orange culture is as fol- 

lows: the best being light red earth, then dark loam, then sandy, and 

finally clayey. 

Pests——Until the past year nothing had troubled the trees except the 

attacks of moles on the roots of the trees. But now a fungus has ap- 

peared, which is spreading rapidly, and seems likely to do great damage. 

No remedy for it has been discovered as yet. 

Position.— All the oranges and lemons of Syria are grown very near 

the sea-coast, whether at Tripoli, Sidon, or Jaffa; aud I know of no ex- 

tensive successful cultivation more than 4 miles from the sea, and some 

of the orchards are within 20 rods of salt water. When the trees are 

set ont they are placed 18 feet apart every way when the soii is good, 

16 feet when the soil is only average; trees placed behind a shelter, as 

another line of trees, prosper better than those exposed to severe wind. 

Trrigation.—As there is no rain from May L till October 1, irrigation 

is the only means of keeping the trees alive. Each tree is surrounded 

by a little bank of earth to keep the water about the tree. The trees 

are left without irrigation till the last of June, till the leaves curl a lit- 

tle, then they are watered three times for periods of seven days, and 

after this every fifteen days. The irrigation of the river coming from 

Mount Lebanon is better than that from the wells, as the last has a taste 

of brackishness. 

Yield.—In good orchards it is estimated that the average yield is 

from 1,500 oranges to 2,000 per tree, and in poor orchards about 600 

per tree. The yield is annnal, but every other year the crop is lighter. 

SHIBLY ABELA, 

“Consular Ayent. 
UNITED STATES CONSULAR AGENCY, 

Sidon, February 21, 1884. 

TARSUS. 

REPORT BY ACTING CONSULAR AGENT AVANTA, 

(Republished from Cousnlar Report No, 414.) 

There are four kinds of trees more or less productive : Thesour lemons, 

the sweet lemons, the sour oranges, and the sweet oranges. The most 

yielding of these trees are the sweet lemons, but the most valuable are 
the sour lemon and the sweet orange fruits, the usual value of which 
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is from t to 3 cents each. These trees come generally to their full bear 

ing after the fifth year of their plantation, which is first effected in seeds 

and replanted the next year at a distance of from 13 to 16 feet betweon 

each plant. By grafting, these four kinds of trees can be transformed 

into one, which succeeds perfectly well. Sour lemons and sweet oranges 

are most sensitive to a cold temperature, especially the former, which 

are sometimes completely ruined by cold. Thus the duration of these 

trees depends on temperature, and might be prolonged to thirty or forty 

years. In this country such trees are never troubled with any injurious 

insect, etc.; severe temperature is the only thing that injur€s them. 

The orange and lemon groves are generally situated in the interior or 

on the coast, but always in the vicinity of towns in order to be sheltered 

from cold. The plain lands are rather suitable for the plantation and 

conservation of these trees; but the best results are obtained on the 

coast, where the soil is more or less sandy and light. Even at a distance 
of a quarter of a mile from the sea these trees prosper quite well. The 

system of irrigation used in this country is the runving water. Inthose 

places where such water is lacking wells are dug, tie water of which is 

used for watering the gardens by means of wheels mounted with buckets. 

In the places where the soil of the groves is cultivated watering is 

necessary in summer and autumn when rains are late, and this is done 
repeatedly. 

Itis commonly calculated that the average yield of these trees is worth 

from $2.50 to $3 each. In this country no exportation of oranges or 

lemonsis made; ou the contrary, large importation is effected annually 

from the coast of Syria for the local consumption. 

ELIE AVANIA, 
Acting Consular Agent. 

UNITED STATES CONSULAR AGENCY, 

Tarsus and Mersine, March 3, 1884. 

TRIPOLI AND VICINITY. 

REPORT BY CONSUL BISSINGER. 

Varieties.—The best varieties are, citron, mandarines, the “ belady,” 

(indigenous) and Jafia oranges, after which come the sour and sweet 

lemons. 
Situation.—F rom the sea to 10 miles inland, with slight elevations. 

The trees should be exposed to the sun. Low, level land is best. The 

best soil is red or black, but sandy. 
Climate——The degree of heat is moderate; from 40° to 90° Fahr. 

Cold nights destroy the blossoms. In warm days and nights the trees 

have to be watered ; moist and ordinary atmosphere is beneficial. 

The rain-fall is 36 inches on an average per year. Abundance of rain 

is advantageous; frost injures the trees. 
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Irrigation. —When the soil is dry, during the months of June, July, 

August, and September, ard sometimes October. More or less according 

to dryness of soil and size of trees—once every eight or ten days. 

Jultivation.—In the spring, when the soil gets dry, the ground should 

be plowe.t to the depth of 5 or6 inches; this should be repeated three 

or four times, ¢. ¢., once every eight or tvyn days; in summer every eight 

or ten days after each irrigation. This alternate succession of plowing 

and irrigation should occur between the 15th of June and 15th of Sep- 

tember. 
Trrigation.—Goat manure is the best, cow dung ranks second, after 

which, in point of quality, comes horse manure. Half of the quantity 

is to be used iu winter and the other halfin summer. The quantity 

needed is about 84 pounds for each large tree. The first 42 pounds that 

are to be used in winter should be placed on the surface of the soil, at 

a distance of about 10 to 12 inches from the foot of the tree, and the 

other 42 pounds distributed in two or three equal parts, after being 

mixed with water during the summer. Small trees need only half of 

this quantity. , 

Pruning.—Praning should be confined to the lower branches, but yet 

sufficiently upward to leave a free passage for a team of oxen when till- 

ing the ground. 
Picking.—Citrons, sweet and sour lemons, as well as oranges, must be 

picked when green, with a yellowish tint, if intended for exportation; if 

for local consumption, when fully yellow. These fruits fall to the 

ground as soon as they are perfectly ripe, and should be gathered when 

dry from dew or moisture. It is of great importance to roll these fruits 

in thin paper before packing them up in boxes. 

Planting and propagating.—The trees are planted from 3 yards 9 

inches to 4 yards 12 inches. Citrons are propagated by seedlings; 

sweet and sour lemons and oranges by grafting. Oranges prosper well 

when grafted on sweet leinon trees. Sweet lemons can be grafted on 

sour lemon trees. The best varieties are budded. Orchards are gener- 
ally small. 

Muturity.—Trees begin to bear fruit in the fourth or fifth year after 

being planted. The largest crops are from the seventh year upward. 

Insect pests.—No insects infest this kind of a tree except a scale pest, 

for which there is no known remedy; but the damage caused by it is 
slight. 

ERHARD BISSINGER, 

Consul, 
UNITED STATES CONSULATE, 

Beivat, February 12, 1890. 
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ADEN. 

I have the honor to acknowledge receipt of circular dated 28th Sep- 
ember, relative to the cultivation of oranges, lemons, figs, and olives 
in my district, and in reply Lregret to state that owing to the barrenness 
of Arabian soil, the cultivation of the above-mentioned fruits to any 
extent would be impossible. 

Dwicur Moore, 
Consul. 

CONSULATE OF UNITED STATES, 

November 29, 1889. 

INDIA. 

REVORT, PREPARED FOR-VICE CONSUL BODE, OF ROMBAY, DY MR. G. MARSHALL 

WOODROW, LECTURER 1N BOTANY AND AGRICULTURE IN THE OOLLEGE OF 
SCIENCE, POONT. 

ORANGES. 

Varietics.—The best orange grown in India is the Cintra, a name com- 

mouly assumed to be derived from the Portuguese town, but lately de. 

clared to be a corruption of a Sanscrit word which should be pronounced 

Suntura. The tree is of upright habit, rarely exceeding 12 feet in height 

and 8 feet iu expansion of branches. The leaves measure 14 by 2 to 24 

by IZ inches. The winged joint in the stalk is very slightly developed. 

The flowers are three-fourths inch in diameter, have five petals, twenty 

to twenty-four stamens and nine to ten carpels. The fruit is found in 

two varieties—one having the skin very loose and the otber having a 

smooth, tight-fitting skin, as grown at Nagpur. This fruit has been 

declared by people who have traveled much, to be the finest orange in 

the world. The flavor of the two varieties is equal when grown under 

similar conditions, but the loose-skinned variety has an imposivg appear- 

ance and is rather more easily peeled, conseqnently it is the market 

favorite. The inner skin (endocarp), of both varieties is very delicate 

and the liths (carpels) cohere so slightly that it is easy to break up for 

eating. Urdinary market specimens weigh 7 ounces, but examples 

weighing 10 ounces are common. Well-grown specimens have only two 

or three seeds, which have several embryos. 

The Mozambique orange.—The tree that bears this orange is of a strong 

growing habit and forms an irregularly globular head. Its leaves 

measure from 24 by-14 to 54 by 33 inches, entire, or very slightly and 

irregularly toothed and the apex pointed or cnt ont. The leaf stalk is 

three-fourths inch, the wings on one of the joints attaining one-fourth 

inch in width—often less, and sometimes wanting. The flowers are 14 

inches in diameter; have five slightly oblique petals which are glandu- 

lar on the ontside, and twenty to twenty-four stamens. Average speci- 



A4KQ FRUIT CULTURE IN FOREIGN COUNTRIES, 

mens of the fruit. grown in India weigh S onnces, but specimens in- 

ported from Mozambique 13 ounces in weight are common. In shape 
it is globular, slightly compressed vertically. The skin is medium in 

thickness, tight fitting, marked by numerous small vertical furrows and 

a circular smooth mark about 1 inch in diameter on the upperend. The 

pulp is usually pale yellow, but when dead ripe becomes of the brownish 
yellow that may be called the medium tint of orange pulp. In flavor 

it is sweet, but without the piquancy of the best varieties. The inner 

skin is tough, so that the orange must be cut up with a knife and is only 

fit to be sucked. Seeds about twenty, with several embryos in each. 

Two sorts are known, Khaguzee, thin skinned, and Goradiya, thick 

skinned. Both sorts keep in good condition about two months, although 

ripe when gathered. The imported fruit must keep in good condition 

longer, as it is brought from Mozambique by sailing craft. 

Ladoo orange of the Deccan.—The tree that bears this variety produces 

long, straight branches, apt to spread out considerably as the tree at- 

tains size, therefore needing to be planted 18 feet apart. The leaves 

are from 14 by 3to 24 by 14 with the winged joint of the stalk very 

slightly developed. The open flowers are three-fourths of an inch in di- 

ameter, have five petals, twenty to twenty-four stamens, and nine to ten 

carpels. The fruit attains 8 ounces in weight, is in shape a much de- 

pressed globe with a distinct nipple at the stalk, and, within the skin 

on the upper end, generally has an extra orange about three-fourths of 

an inch in diameter with five to seven liths (carpels). The skin is ofa 

dusky yellow color, moderately rough and loose, aud of medium thick- 

ness, the inner skin very thin and inclosing juicy sweet pulp of piquant 

flavor and medium tint of color. This is a fine orange for eating, but 

it does not bring a high price on account of its indifferent appearance. 

Lall Ladoo of the Deccan.—This fruit I have identified with the man- 

darin orange of books. The tree resembles the Ladoo in habit, leaves, 

flowers, and shape of fruit, but the skin of the fruit is of a deep orange 

color, smooth and loose, and inclosing eleven liths having a stronger 

inner skin than the Ladoo and about twenty seeds. It is a very hand- 

some and attractive fruit of good flavor. 

Kowla orange.—This is a small-sized, indifferent orange, which becomes 
yellow on the tree before it is sweet. 

The Sylhet orange.—This variety, which is very often to be seen in the 

Calcutta markets,is grown in the district whose name it bears. It aver- 

ages 5 ounces in weight, has a light skin and good flavor, 

The Malta and St. Michael oranges have been introduced and thrive 

well, but are not greatly valued where the Cintra can be grown. 

Location, ctc.—T he finest oranges iv India and, in the opinion of some— 

in the world—are grown near Nagpur, which lies in north latitude 21° 
9’ and east longitude 79° 11’, about 350 miles from the sea, and at an 

altitude of 1,025 feet above mean sea-level. The orchards are fully ex- 

posed to the sun, and the ground of each orchard nearly level, as they 
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are dotted about at intervals in a gently rolling country where the tine 
soil has been collected from the exposed and disintegrated trap rock, 
This soil forms a stiff loam from 2 to 3 feet in depth, containing about 
7 per cent. of lime and 14 per cent. of vegetable matter. The subsoil is 
open, nodular limestone mixed with clay, and vives excellent drainage. 

Climate.—The climate of Nagpur is shown in the following table, 
which is compiled from the Government Meteorological Reports. It 
may be described as comparatively hot and moist from June to Septem. 
ber, cool and dry from October to February, hot and dry from March to 
May. 

It must be noted that the temperature given in the following table is 
taken from a barometer shaded from direct sunshine and from radiation 
at night. The increase obtained by exposing the barometer to the sun 
averages 59.8° I*,, and the decrease from exposing the barometer to the 
open sky at night varies from 12.8° in January to 2.79 in July. 

Table showing the climate of Nagpur, India, where very fine oranges are grown, 

Temperature (degrees F.). | 

Months, | Rain-fall, 

Maximum. Minimum. Average. 

| 
| 
| Inches. 

PAMWANY dix cincicsaiss ciurinctvalsictelng tec aemmewa cece 89 48 68.6 | 61 
WO TUL: craic 5 cisicieceromtoainjasenreieeeewaveawe vas 97 50 73.8 0.42 
March 105 59 SLO 0. 63 

101 67 88.8 0.45 
116 72 93.1. 0. 83 
108 va 85, 7 | 8.99 
94 7 79.1 12,94 
94 p 79.3. S82 
2 70 77.2 7.92 
93 59 70,7 | 2.18 
88 50 67.1 0,41 
83 48 78.7 | 0, 34 

116 47 79.0 44,51 

There are two distinct seasons in which the trees will flowerand ripen 
fruit, and to obtain high-class fruit the cultivator must elect which sea- 

son he will work a particular break or division of the orchard, ve- 

cause the trees will not bear properly at both seasons, and the attempt 

to make trees bear fruit at both seasons has been the destruction of 

inany plantations in other parts of India. The finest fruit is obtained 

from flowers that open in June and July. This is on the market from 

February to May. The other flowering takes place in February and 
March. This ripens fruit from December to February. 

Irrigation.—The trees are kept dry during May or December, ac- 

cording to the season at which fruit is wanted. At other seasons irri- 

gation is carried on sutficient, with the rain-fall, to provide 4 inches of 

water over the entire surface. ‘The water is drawn from wells 30 feet 

deep by means of a leathern bucket which contains about 25 gallons, 

by a pair of oxen that walk down an incline plane, pulling w rope that 

passes over a pulley. The cost of drawing water by this means is 1 
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anna (say 3 cents) per 1,000 gallons for 30 feet in depth. The water is 

led into small surface channels having a slope of 1 in 1,000, and from 

the channels into beds extendiug round the tree as far as the expanse 
of the branches. Into those beds 14 to 2 inches of water is led once in 

ten days during the absence of sufficient rains, so the soil is kept moist 

from the flowering time till the fruit is all gathered. 
Cultivation.—The soil is kept clean and open by plowing or digging 

with a pick, 4 inches deep, twice yearly. For the crop that ripeus dur- 

ing February —April water is withheld and the soil opened up during 

April and May. The soil is at the same time drawn away and the 

roots exposed during fifteen to twenty days. At this time the greater 

part of the leaves fall off, then 100 pounds weight per tree of old, moist 

cow-dung is mixed with the soil and the roots covered up aud watered 

heavily, if rain does not fall soon; this causes the trees to burst into 

bloom and fresh leaves; thereafter the soil is kept moist till the fruit is 
gathered. The same operation carried ou in December brings ripe fruit 

during December and February following. 

Pruning.—This extends to clearing away suckers from below the 

graft and cutting out weakly and defective shouts only; excessive prun- 

ing must be avoided, as it tends to make the plant run to wood and pre- 

vents flowering. 
Picking.—The fruit continues to attain full development during a 

month from each break of trees that has beeu started into growth to- 

gether, and is picked over at intervals of a few days. A faint trace of 

yellow in the skin of the fruit indicates maturity. When fresh from the 
tree this fruit has a delightful piquancy that is to a great extent lost by 

the fruit being packed up closely tor a few weeks, but the fruit remains 

in good condition about two months if not closely packed. 

Curing.—Nospecial curing is given unless the fruit has been gathered 

unripe. In that case it is packed with fine hay and kept closein a box 
for a few days. Such fruit is always inferior. 

Packing.—In packing 30 to 40 pounds weight of oranges are placed in 

very slim baskets, without any packing material, and the lid tied down. 

None of the fruit is shipped as merchandise, as the demand in the large 
cities exceeds the supply. 

Planting and propagating.—The trees are planted 12 feet apart each 
way, except for Ladoo, which is given 18 feet apart. 

Grafting or seedling.—Seeds of Citrus medica, (Jamboorce), a large 

coarse citron of vigorous habit, are sown, and when the stocks are two 

to three years old are budded. In budding one vertieal slit in the bark 

ouly is made and the branch bent towards the slit so as to make it gape 

open; into the gape the bud is inserted and the branch released; it 
then springs back aud closes in the bud which is tied with a strip of 
fiber. Occasionally the sweet lime (Citrus limetha) is used as a stock, 
and is believed by some to insure more sweetness in the fruit. The 
best varieties are invariably budded, as seedlings take so long to pro- 
duce fruit as to be practically useless in fruit growing. 
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Size of orchards.—From the nature of the soil required and the for- 

mation of the country large orehards can uot be planted; from 5 to 10 

acres is a common size. 

Maturity —The trees begin to bear at three years from the bud, carry 

the heaviest crop between the sixth and tenth year, and after 15 years 
devay rapidly. 

Insect pests.—An important insect enemy is the caterpillar of Erytheo, 

which strips the trees of the young foliage during July. Hand picking 

is the chief remedy employed. An undetermined wood boring insect at- 

tacks the trees as soon as decay sets in, and is commonly supposed to be 

the cause of decay. Severe pruning and burning the affected branches 

is the most effectual remedy. It is doubtful whether any insects are 

beneficial except in distributing the pollen, but the entomology of Indian 

fruit culture is fragmentary as yet. 

LEMONS. 

Lemons are not exported. The large coarse citron called Jambooree 

(Citrus medica) can be produced cheaply in large quantities, but except 

by dyers for the acid itis but litle used and brings a very low price. 

The sweet lime (Citrus Umetha) a fruit having a tight, smooth, very 

thin skin, ultimately of a pale yellow, and eleven to twelve liths, inclos- 

ing very pale colored sweet juice without piquant favor and about ten 

seeds. The leaves attain 34 by 24 inches, slightly toothed, and thorns 

one-fourth of an inch in length are developed in the axiles. This fruit 

is widely cultivated, but not to any important extent in one place. It is 

chiefly grown from seed. 

The common sour lime (Bagdee Limboo).—A globular, smooth, pale 

yellow fruit weighing about one-tenth of a pound, having pale green- 

ish yellow acid pulp of pleasant flavor inclosed in 10 by 11 liths and 

numerous seeds having several embryos. 

The tree is of a dense growing, branching, thorny habit, bears leaves 

from 2 by 1 to 24 by 14 inches, Laving a stalk one-half inch in length, 

of which the winged joint is one-quarter ofaninch. The flower has four 

petals, is three-quarters of an inch in diameter, aud has twenty-two to 

twenty-five stamens. 

This is the favorite sour lime. It is used by all classes as a condi- 

ment and digestive, and is widely produced throughout the country. 

The trees are raised from seed, and when cared for properly attain at 

least fifty years of age. 
The Pati Limboo, or Karna, is a variety of the above, 34 ounces in 

weight, oblong in shape, and bearing nipples at both ends. 

The Popamus or Pumalo, (Citrus decumdna), seedlings of this fruit 

vary greatly aud a large proportion are worthless, but the grand, 

thin-skinned, and red-fleshed varieties that are cultivated near Bom- 
bay are very delicious and wholesome if eaten in the morning with 
salt or sugar. A well-developed specimen weighs 4 pounds and is 7 
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inches in diameter. It has fourteen to fifteen liths ; seeds few, or some- 

times nove; embryo one in each seed. The tree thrives in a hot, moist 

climate and needs the strongest of nitrogenous manures. Near Bom- 
bay slaughter-house offal is freely given as manure. Enarching on to 

a seedling Pumalo is the means employed for propagation, and regular 

irrigation when the rain-fall is below 4 inches per month is provided. 

Publications.—Government of India does not publish prices and sta- 

tistics of fruit. The Magpur cultivation of the orange, which is by far 

the most considerable in the country, was initiated by a Scottish gar- 

dener named Thompson, who was in the service of the local prince 

about thirty-five years ago. : 
G. MARSHALL WoopRow. 

Poona, Mareh 3, 1890. 

PHILIPPINE ISLANDS. 

REPORL BY CONSUL WEBB, OF MANILA. 

As stated in a previous report, horticulture is in a very backward 

condition in the Philippine Archipelago, and, while there are five varie- 

ties of oranges and four of lemons found here, they are not cultivated 

to an extent that would create a demand for thein for export. The na- 

tive women, who find the trees growing wild in the jungles or encour- 

age a few to grow around their huts, briug the fruit to the cities and 

towns, selliug it about the streets and markets; but there are no care- 

fully kept orange or lemon groves, as in other orange producing coun- 

tries, and no interest whatever is manifested by the Europeans here in 

the cultivation of the fruit. The results of this indifftrence and neglect 

are apparent, as the fruit is of a very inferior quality. Iam quite sure 

there is not a native orange or lemon to be found that would compare 

at all favorably with the ordinary products of Florida and California. 

When fit to eat the skin is green and has the appearance of just begin- 

ning to ripen, and when it reaches the orange color the pulp is either 

perfectly dry and tasteless or decayed and unfit to eat. When the 
pulp is sweet and juicy the skin is usually a deep green. 

Varicties—The tollowing varieties of oranges aud lemons are found 

here: 

Citrus Aurantium known to the natives as the “ Naranjita.” It resem- 

bles somewhat the ordinary Japanese orange, but is inferior in flavor; 

the pulp is of a rich, piukish color, separates readily, and when ripe is 

quite juicy. It usually measures at maturity about 2} to 24 inches in 

diameter and is slightly flattened at the stem and bud ends. 

Citrus Aurantium, known to the natives as the “Cajel;” it is the 

juiciest and most palatable variety found. It has a yellow pulp which 

clings tenaciously together and is difficult to separate from the skin 

and the fruit is, therefore, never peeled for the table. The only method 
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of eating it is to cut away pieces of the pulp with the rind adhering to 
them, leaving the core with the seeds in it in an oblong square piece. 
The outside pieces are then taken in the fingers and the juice squeezed 
into the mouth. As a rule the juice has a watery taste although one is 
occasionally found that yields rich and deliciously flavored juice. 

Citrus Aurantium or “ Pisong” resembles in Shape and flavor the 
Mandarin or “ Kid-glove” orange of China and Japan, but unlike the 
latter the skin is always green ; it can be easily peeled with the fingers, 
and the pulp separates freely and without breakin g; it grows plentifully 
and is very cheap. 

Citrus Decumana, called by the natives “ Lucban,” is generally from 4 
to 6 inches in diameter, with skin an inch or more in thickness, and 
closely resembles the “ Pomals,” brought here from China, except in 
the color of the skin. The pulp is white and separates readily, and the 
juice is quite tart. 

Citrus Madurensis, called by the natives “ Sua,” is an exact counter- 
part of the Lucban except that the pulp is red and the juice sweet, with 
a suggestion of tartness. 

Citrus Medica or “Limon Real” (royal lemon) is shaped like the Mes- 
sina lemon but is very much smaller and less juicy. The skin is of a 
yellowish green color when ripe and the juice is very sharply acid. It 
is excellent fruit for lemonade, for which it is used almost exclusively, 

Citrus Medica or “ Limon” is seldom more than an inch or an inch 
and a half in diameter, is nearly round, and its flavor closely resembles 
that of thelime. The skin is quite green until it begins to decay. 

Citrus Medica or “ Limoncito ” (little lemon) is seldom more than half 
or three-quarters of an inch in diameter, and, when ripe, has a yellow- 
ish green skin. It is slightly sweetish and is used only by the natives 
ip making preserves. 

Citrus Medica or ‘‘Calamondin,” when ripe, is usually about an inch 
in diameter, almost perfectly round, and has a very thin bright yellow 
skin, and red pulp. The juice is very sour and is used for flavoring 
sauces and for lemonade. 

Situations.—The orange and lemon trees are seldom found at a dis- 
tance of less than 100 meters from the sea and they thrive best at about 

200 on high ground and in dry, sandy soil. They are most productive 

ou the higher-level lands where they are partially in the shade of larger 

trees, although they seem to do fairly well even under the blistering 
rays of the tropical sun. 

Climate-—The temperature of the best producing districts varies but 

little. Last year, which may be taken as a fair average year, the maxi- 

mum temperature was 765.33, the minimum 755, and the average 759.35. 

The average annual raia-fall is about 3,000 millimeters. ‘The greatest 

rain-fall since 1865 occurred in 1876 when it reached 3,072.8 and the least 
was in 1885 when 905.5 millimeters fell. In September, 1867, 1,110 milli- 

meters fell in three days, being the heaviest continuous rain-fall ever 
156A-——d 
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known here. The atmosphere is humid at all times and is very moist 

at night, so much so that in Manila the belief prevails that a foreigner 
is almost sure to contract rheumatism, neuralgia, or a low type of fever 

if he sleeps near the earth. Residences for foreigners are, therefore, 

usually built with the sleeping rooms from 10 to 12 feet above the 

ground. The nights are damp and cool and the days warm and sultry 

during the greater part of the year. During January, February, and 

March rain rarely falls, and frequently December is also a dry month; 

the rainy season sets in fairly in June, and for six months drizzling raius 
prevail with occasional drenching showers. 

Irrigation.—Irrigation is never necessary except for the rice fields. 

The orange and lemon trees develop more rapidly during the rainy 

than the dry season, and the fruit is gathered eight months in the year. 
Under proper cultivation oranges and lemons could probably be had the 

year round. 
Propagation.—Nature is generally allowed to take its own course in 

regard to fruits of all kinds, but occasionally an unusually enterprising 

native will undertake to propagate a few orange trees from the seeds 

or by the following method: 
A strong hemp cord is wound several times around a flourishing 

branch, 2 or 3 feet from the end, and a section of bamboo 4 or 5 inches 

long and about 2 inches in diameter, is split in halves and bound around 

the branch, the lower end resting on the cord. Into the bamboo cup is 
placed some moist earth, which is frequently watered, and into which 

the branch sends small shoots. When these have developed sufficiently 

the branch is severed from the tree just below the cord, and, after the 

latter and the bamboo cup have been removed, it is planted in light, 

sandy earth, which is kept loose and well broken until the tree fairly 

takes root; after this its owner pays no further attention to it except 

to gather the fruit. No fertilizing material is used, nor is any regular 

system of pruning followed. A tree thus propagated will bear fruit 

the following year, while a tree grown from the seed requires four years 

or more in which to develop into fruition. When trees are planted 

they are usually placed about 8 yards apart. There are no insects that 

are known to either injure or benefit the trees. 

CONCLUSION. 

The principal orange-producing districts are the provinces of Batan- 

gas, Bulacan, and Laguna, on the island of Leuzon, but they are found 
in almost every province of the archipelago. 

One reason why the natives neglect to cultivate the_fruit of the isl- 

ands is that all who are willing to work can find more profitable em- 

ployment in the cultivation of-hemp, sugar cane, and tobacco, and the 
care of the orange trees and the picking and selling of the fruit are left: 

to the women and children. The foreigners, too, find more profit in 

hemp, sugar, and tobacco than they could possibly realize from fruit, 

with a corresponding investment of time and money. 
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My limited knowledge of horticulture leads me to confidently believe 
that, under a proper system of grafting, pruning, and fertilizing, the 
oranges of the Philippine could be made to rival those sent here in large 
quantities from China and Japan, which command a much higher price 
and are bought in preferencg to the native fruit by those who can 
afford to pay for them. 

Neither figs nor olives are found here, but I am told that a few trees 
of both kinds have been raised in the door-yards of Europeans from the 
seeds, yielding, however, very inferior fruit. 

ALEX. R. WEBB, 
Consul. 

UNITED STATES CONSULATE, 
Manila, December, 23, 1889. 

NEW SOUTH WALES. 

REPORT BY COMMEROIAL AGENT DAWSON, OF NEWOASTLE. 

Referring to circular on the cultivation of oranges, lemons, olives, 

and figs, I beg to state that I have written to several parties in regard 

to the matter, but, thus far, I am able to make only a very meager and 

unsatisfactory report. : 

In answer to the questions put in the circular, I will take an orangery 

on the Allyn River as the locality, about 60 miles north of Newcastle. 

Almost any variety grows well there, and, after deducting expenses, 

leaves a medium profit in fairly paying seasons. Mandarins, Emperor, 

thorny, and almost any of the larger sorts are favorites. This is about 

6 miles from Vacy, near Patterson, and about 20 or 30 miles from the 

sea-coast. The elevation is about 100 feet above the sea-level, and 

the trees are grown in the open hilly country around. But the orangery 

in question is situated in an elbow of the Ally River, the ground hay- 

ing evidently been formed from time to time by sediment, sand, etc. 

The country above this point is very ridgy and hilly—the hills, in 

some instances, being of limestone formation, and probably on this ac- 

count the orange flourishes, the deposit naturally containing a certain 

amount of lime subsoil. About 20 feet deeper the soil is of a clayey 

nature. Other orangeries are in the neighborhood, some of which 

are on the hills, and all are in a bearing condition ; but in the opinion 

of most people the flavor is not so rich as that of those grown on the 

alluvial soil, and the rind of the latter is thinper. 

The bark disease has lately attacked the trees in this vicinity. The 

trees grow better in fairly dry seasons with occasional showers, but of 

course droughts will kill them, or partly so. Very wet weather causes 

the fruit to drop off or split. 

No irrigation is used, and it is questionable if the increase in the 
yield would compensate for the extra cost. The trees are in all stages 
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of growth, from one to twenty and thirty years, owing to new trees 

being planted in the place of old ones which have died from the bark 

disease. ‘This disease attacks the roots and the foot of the tree. The 

bark at that place splits and decays, after which the branches die. 

Trees are plowed between about 31 inches deep. The trees are not 

pruned very much. They are merely thinned. When in full bearing 

the foliage nearly reaches the ground. The oranges are picked about 

from July to September and sold to dealers from the tree, not cured. 

The dealers cart them in teams to Maitland, about 20 miles north of 

here, and then re-sell in smaller quantities. 
The trees are planted from 20 to 30 feet apart, from seedlings, bitter 

orange or lemon butts grafted or budded. There are from 10 to 30 

acres to a grove, and the crop generally increases with the age and 

size of the trees. 
This district is free from insect pests. Nut grass, or Townshend’s 

curse, is the greatest nuisance in the flooded and alluvial soil. 
THomas M. Dawson, 

Commercial Agent. 
UNITED STATES COMMERCIAL AGENCY, 

Newcastle, N. S. W., March 24, 1890. 

AUSTRALASIA. 

REPORT BY OONSUL GRIFFIN, OF SYDNEY. 

Tt is perhaps not generally known that citrus fruits, and especially 

oranges and lemons, will grow to perfection through the whole of the 

southern part of this great island continent, on the table-lands in the 

interior and along the sides of the mountain ranges in the far north. 

In portions of Queensland and of south and western Australia, where 

the climate resembles that of Spain and Italy, the trees grow Iuxu- 

riously and bear most delicious fruit. In no portion of Australasia is 

the cultivation of citrus plants looked upon as a profitable industry, 

except in the colony of New South Wales, and there only in one or two 

counties. 

The area of orangeries in New South Wales at the end of March, 
1889, is given by the Government statistician as 10,857 acres, against 

8,875 acres in 1888. The attention given to the export of oranges dur- 

ing the last few years has led to extensive orange-planting. The de- 

mand for young trees has been such that it has been found difficult to 

obtain plants of good varieties, and the price has more than doubled. 

* AREA OF ORANGERIES AND PRODUCTION. 

The only colonies which prepare statistics to show the area of land 

under cultivation with oranges are New South Wales, Queensland, and 
Victoria, 
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The following returns are extracted {rom the latest Government sta- 
tistical tables published in those colonies: 

Area under crop, gross produce, and average produce per acre of oranges, in New South 
Wales, (ueensland, and Victoria, 

NEW SOUTH WALES. 

Average Area un- Gross 
Years, der crop. | produce. ter cue 

ea 

Year ended March 31— Acres. Dozen Dozen. 
~ 1879 4,287 | 3, 398, 455 792,73 

5,106 | 2, 763, 811 541, 28 
5,939 | 3, 810, 356 641. 58 
6,301 | 5, 164,134 819, 59 
6,716 | 4,978, 829 741.34 
7,268 | 8, 102, 658 1, 101. 08 
6,911 | 4, 097, 666 592. 90 
7,733 | 8,749, 256 1, 131.50 
7,920 | 6,376, 868 805. 16 
8,875 | 8, 704, 677 980. 80 

10, 851 19, 693, 880 1, 722. 78 

Note.—Returns of oranges for years prior to 1889 are understated. 

~ QUEENSLAND. 

Year ended December 31— 
1879 219 92,140 420, 73 

253 189, 461 791.51 
252 141, 910 591.13 
383 164, 616 429. 53 
399 489, 344 1, 227. 93 
457 141, 285 309. 16 
633 658, 549 1, 040. 36 
751 451, 777 601. 57 
992 772, 380 778. 61 

1, 068 742, 417 695. 15 

VICTORIA. 

Area under crop. Gross produce. 

Years ended March 31— 
Oranges ; Olive | Oranges 

Olives. an Olives.) ~ Gi an 
lemons. lemons. 

It is probable that when the returns for 1889 for Victoria are avail- 

able they will show a very large increase, for since the inauguration of 

irrigation colonies there, large areas of orangeries have been planted at 

Mildura and elsewhere. The orange and lemon tree is also being planted 

on a large scale at the newly established irrigation colonies in South 
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Australia. Much attention is being paid to citrus culture in New Zea- 
land, where the soil and climate, particularly in the north island, are 

well adapted to the industry. The oft-repeated statement that only 

sour oranges mature in that colony is due to the fact that heretofore the 
oranges were proiuced from the seedling and that the best grafted vari- 

eties have only been recently introduced. ; 
The orange was first planted in New South Wales by Captain Hun- 

ter, who accompanied Capt. Arthur Philip and the early settlers to 

Australia in 1788. The ship which conveyed them, while on th® voy- 

age stopped at Rio, where orange plants and seed were obtained. I 

learn from Captain Hunter’s journal of transactions at Port Jackson 

(Sydney) that some of these plants were taken to Norfolk Island. There 

is a reference to the latter fact in the journal of Lieutenant King, R. 

N., who says: 

Two orange trees which I brought with me from Sydney were kept in tubs until 

I could find a sheltered situation in which I could plant them. 

In another part of the same journal it is recorded that “the orange 

trees were in a thriving state.” The fine appearance of the orange 

groves and the superb flavor of the fruit in new South Wales are fre- 

quently mentioned in the early records of the colony. 
Flourishing orange groves are, in the present day, to be found almost 

everywhere within a radius of 50 miles from the city of Sydney, the 

oldest trees being found about Parramatta, Lane Cove, and Central 
Cumberland; while in the valleys of the Hunter, the Hawkesbury, Man- 

ning, Nepean, Richmond, and Clarence Rivers are flourishing groves. 

It would be difficult to find in any part of the world groves more beau- 

tiful or luxuriant than those around Parramatta. There can be seen 

trees laden with blossoms and fruit in every stage of growth. 

BEST VARIETIES FOR PROFIT. 

There are many varieties of oranges and lemons in New South Wales, 

all of which are more or less profitable. Every grower has his favorite, 

and it would be difficult to select any particular kind as yielding larger 

profit than another. 

It is probable, however, if a census of opinion were taken that there 

would be a majority in favor of the Parramatta orange (citrus aurantium 

variety) brought originally from Brazil in the early days of the colony. 

This kind is met with in the markets more often andin greater number 

than any other variety of orange. The skin is usually thick, but there 

is nothing coarse about the fruit. Many of the oranges are said to be 

fruits of seedlings, and I am informed by Mr. Charles Moore, the direc- 

tor of the Sydney botanic gardens, that, as a rule, seedlings do not pro- 

duce the same quality of fruit as that trom which the seeds were taken; 

also, that resort must be had to budding, grafting, or layering in order 

to produce really good fruit. 



ORANGES AND LEMONS IN AUSTRALASIA. 461 

There is a great deal said about thin-skinned oranges, but in reality 

the quality of the soil has most to do with the texture of the skin. New 

land produces coarse fruit, but as the soil becomes somewhat impover- 
ished by the action of the roots the skin becomes finer. Any grower can 

produce thin-skinned oranges by allowing his land to become exhausted, 

but he soon finds out that it will not pay todo so. The most experi- 

enced growers pursue a medium course. Thick-skinned oranges, being 

more porous, are not suitable for export. 

The Australian navel or Bahia.*—This is a remarkably fine orange 
It often measures from 15 to 16 inches in circumference. It is rich, 

juicy, and delicious; it is seedless, or nearly so, and commands a high, 

price. The tree is liable to become ashy bearer. It likes a deep, loamy 

soil, and plenty of water. The best specimens are grown on the Hun- 

ter, Manning, and Richmond Rivers. Great care, however, is necessary 

with its culture. In my report on fruit transmitted in June, 1887, I 

mentioned that this orange was identical with the Washington Navel 

in California, and that i¢ came originally from Brazil, and was intro- 

duced into California from Australia. Since the publication of my re- 

port W. B. M. Lelong, secretary of the State Board of Horticulture, 

has expressed the opinion that the Australian tree does not resemble 

the Washington Navel in its habit, and that the resemblance in foliage 

has led to its mistaken identity. In a work entitled “A Treatise on 

Citrus Culture in California,” published in 1888, Mr. Lelong thus de- 

scribes the Australian Navel: 

The fruit varies greatly in size, all sizes generally being found on the same tree, 

A very shy bearer; blooms profusely, but very few of the blooms set; often the trees 
are loaded with fruit, and after having attained the size of marbles drop to the ground 
without any apparent cause whatever; it also has a tendency to split at the navel, 
The navel is usually large and prominent, unlike that of the Washington Navel, 
which isround and generally small. This variety was first introduced into Califor- 
nia by the late Lewis Wolfskill. The trees were imported from Australia in 1874. 

It is maintained here that the Australian Naval was introduced into 

California at a much earlier date than 1874. Both the tree and fruit are 

easily recognized by Mr. Lelong’s description, but the difference in the 

so-called varieties is not so marked as Mr. Lelong states. The truth is 

the fruit varies greatly even in the same orange groves. Trees planted 

at the same time and if the same kind of soil often differ materially. 

Some of these will be prolific, while others will bear scarcely any fruit. 

This peculiarity has led many to believe that there are two varieties of 

the Australian Navel, one a prolific and the other ashy bearer. Closer 

observations on the part of experts to this delicious fruit would soon en- 

able them.to settle the question. 

According to Mr. H. E. Van Deman, Chief of Division of Pomology, 

Washington, the trees known as the Washington Navel , 
were first imported by Mr. William Saunders, of the United States Department of 
Agriculture, from Bahia, Brazil, in 1870, They were twelve in number, supposed to 

* See report of Consul Burke of Bahia relative to this orange. 
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be all alike, having been propagated and grown in Brazil especially for the Depart- 

ment and under the direction of the Commissioner of Agriculture. They were named 
by Mr. Saunders Bahia, in honor of the place from which they came. Two trees prop- 
agated from these were sent to Mrs. 8. C. Tibbetts, of Riverside, Cal., in 1873. When 

these trees fruited and their superior quality was ascertained they were called by the 
orange-growers of California the Washington or Riverside Navel, to distinguish the 

variety from the Australian Navel, then commonly grown. 

Mr. Van Deman also mentions that this variety of orange, bearing ex- 

cellent fruit, has been growing for several yearsin Florida. He has de- 

voted much study to the origin, manner of introduction etc., of the navel 

orange, and he states 

that most of the oranges named constitute distinct varieties, although some still hold 
to the opinion that these differences are in a great measure caused by peculiarities 

of soil, climate, and treatment. 

He further says: 

After examining specimens of fruit from many places in Florida and California 

under all of these synonyms and those grown on the original trees hers, and having 

read what has been published in the papers on the subject, I see no reason for believ- 

ing that all of the twelve trees imported from Brazil are not all of one variety. 

M. J. Harold, agricultural and horticultural reporter for the ‘“ Syd- 

ney Town and Country Journal,” who bas had much experience with 

citrus fruits both in California and Australia, is of opinion that the 

Australian Navel and the Washington or Riverside Navel are essen- 
tially the same. In a recent interview with me he said he had com- 

pared very carefully the variety grown in each country, and that he 

was fully satisfied there was no difference between them. In regard to 

the statements made by certain pomologists that the navel or central 

depression on the Australian variety was larger and not so round as 
that on the California orange, he said such statements could only have 

been made after imperfect observation or from the examination of one 
or two specimens. 

There is no decided difference in the size or shape of the navel, and the difference, 

if any, is only what might be expected in oranges of different size even off thesame 

tree. The fruit grows alike in both countries and is apt to split in the same way. 
When the trees are nine or ten years of age the fruit often grows to about the 
size of a small marble or hickory-nut and then falls off. 

Mr. Harrold further said that he would be very glad to know that 

the California nurserymen possess a new variety of Navel or Bahia 

orange, but his experience and that of his friends, both in Australia and 
the United States, will not warrant any such conclusion. No harm, 

however, can result from experimenting in this direction with the 
Navel orange. 

Mr. J. Beresford Cairnes, vice-president of the Fruit Growers’ Union 
of New South Wales, informs me that he has imported from California 
a large nimber of the best varieties of orange trees on account of fruit- 
growers near Parramatta. The Messrs. Ohatty Brothers have also 
planted a considerable area with California orange trees at their irriga- 
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tion colonies on the banks of the Murray River, several hundred miles 
inland, and all their trees are in a flourishing condition, thus disprov- 
ing the contention that the orange will not grow away from the influ- 
ence of the ocean. 

Mr. Angus McKay, agricultural and horticultural instructor at the 
Tecnological College, Sydney, says that the best results are obtained 
on land from 10 to 20 miles from the coast, and Mr. D. A. Crichton states 
that the orange thrives and bears excellent fruit in the inland districts. 
He says in a pamphlet published at Melbourne during the last year: 
Having had an extensive experience in the cultivation of citrus fruits in Australia 

I can say there is no foundation for the belief that the orange will not grow and do 
well away from the influence of the ocean. Iam certain that both the orange and 

lemon may be grown successfully in any districts north and south of the Murray, 

provided the trees receive the attention they require. “In fact L believe that the 

cultivation of the citrus fruit will rank among the most profitable of our industries, 

as there is a rapidly expanding home market for them aud any surplus that can be 

produced can be sold to advantage in other parts of the world. 

The Siletto (or cluster orange).—This variety is much liked in Australia 

and is a great favorite with gro wers. The fruit is fine, large and deli- 

cious, and is something like the Mediterranean sweet, but better suited 

to the soil and climate of Australia than the latter variety. The Siletto 

as its name implies, grows in clusters and some of the longest and finest 

Ihave ever seen may be found in, the orange groves of New South 
Wales. 

The St. Michael.—This orange is also a great favorite both with grow- 

ers and consumers. It is sweet and thin-skinned when grown under 
proper conditions. Itis said, however, not to be a hardy tree and to 

require very great attention and experience to cultivate it properly. 

Mr. D. A. Crichton says that it should have a sheltered situation, for, 

like the Navel, if circumstances are not favorable, itis a shy bearer and 

the fruit is apt to lose its high character. 

The hardier varieties of the orange will ripen at an elevation from 50 

to 2,000 feet above the sea, but they must be kept from frost. The 

Navel, St. Michael, and some other varieties are more easily injured by 
the hot winds than the Paramatta, Rio, or common orange. 

The Seville, or bitter orange (citrus vulgaris), is also grown in this 

colony, but only to alimited extent. It is one of the best varieties for 

marmalade and for the manufacture of perfume. 

The Mandarin orange (citrus nobilis).—This forms an interesting group 

in Australia. -The group embraces the Canton, the Emperor of China, 

the Thorny, and the Kumquat. The first three are valuable, and es- 

pecially the Canton. The fruit is thin-skinned, sweet, and delicious. 

The Emperor is equally sweet, juicy, and fine flavored, but smaller in 

size than the Canton. The Thorny is also a sweet and juicy fruit, but 

is smaller than the Emperor. Mr. S. W. Pye cultivates with fair suc- 

cess two new varieties, the Capera and the Ruby. 

Of the different varieties of the lemon (Citrus lemonium) grown in 
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Australia, the Lisbon is the most popular; but there are several kinds of 
Lisbons, the best known of which are the variegated and the thornless. 
The common lemon is also cultivated, but the fruit is small and inferior, 
when compared with the Lisbon. Mr. George W. Knight, whose testi- 

mony was taken by the Royal Commission of Victoria on vegetable 
products, states that the lemon will not stand the warm, dry climate 
of the northern part of Victoria and that its leaves do not attain half 

the ordinary size there. 
The lime (Citrus limetta) is cultivated more or less in various parts 

of Australia, and will thrive almost anywhere when the thermometer 
does not fall lower than 20 degrees above zero. The best kinds are the 
Lemon lime, the Bergamot, the Mela Rose, and the small Naples lime. 

All these will grow luxuriantly over a large extent of country. They 

are found on the Blue Mountains and on the table lands of the New 

England district in New South Wales. They are not partial to a high 

temperature and especially where the sun is hot enough to scorch them. 

They like alittle frost and what is called a dormant climate. In Queens- 

land both the orange and lemon trees have an inclination to form into 

a crown at the surface and branch out in Jong luxuriant branches like 

the bamboo. 

The largest orange and lemon trees in Australasia are to be found in 
the county of Cumberland, in Mr. S. N. Pye’s grove at Rocky Hall, Par- 

amatta. They are the oldest trees in this part of the world, baving 

been planted nearly a century ago. Some of the trees are over 40 feet 

in height and have adiameter of 22inches. They have been mentioned 

in various reports I have made as yielding as many as 10,000 oranges 

per tree in a single season. 

SOIL FORMATION. 

The soil in the orange-growing district about Paramatta consists 

principally of Wianamatta shales overlying sandstone. The soil around 

Lane Cove, also in the Paramatta district, has been carefully analyzed 
by Mr. W. A. Dixon, F. I. C., F. ©. 8., instructor in chemistry, Sydney 

Technical College, for Mr. Angus McKay, instructor in agriculture at 
the same college. 

Mr. Dixon remarks with reference to soil analyses : 

It may be said with truth that the greater number by far of the soil analyses which 
have been published are of little value, for these reasons: (1) Sufficient care has sel- 
dom been taken to obtain uniform samples of the soil for analyses; and (2) the analy- 
ses have not been conducted with sufficient refinement to secure the ebject in view 

The former condition can be easily attained, but the latter can only be secured by 

years of practice, which is often wanting in those to whom the work is relegated. 

I have not been able to obtain analyses of the soils in the difierent 

orange-growing parts, but such as I have obtained have been made by 
Mr. W. A. Dixon, and it is worthy of note to quote his explanation of 

the manner in which his analyses are made: 

In selecting a sample, it is commonly the practice to dig up some soil in one place and 
wix up ten or twelve pounds of it forasample. If we consider that the excrement of 
a bird containing ten grains of nitrogen mixed with a sample so taken would be 
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equal to 0.014 per cent. of nitrogen or 1,568 pounds per acre, and that the urine of an 
animal spent a year before might similarly increase, not only the nitrogen but the 

phosphates and other ash constituents of plants gathered from far and wide, it is evi- 
dent that such a mode of sampling is liable to error and stands condemned. 

The samples of soil analyzed by Mr. W. A. Dixon were taken as fol- 

lows: ; 

A piece of sheet iron was bent into a tube, 14 inches in diameter, leaving a slit 
one-quarter of an inch wide down one side, and one end of this was fastened to a 

convenient handle. The ground was gone over at regular intervals of about a chain 
apart, when the tube or scoop was screwed into the soil, and this being relieved by a 

spade the section of soil could easily be removed by passing a knife through thoslit. 
The different sections allowed to dry and thoroughly mixed and sifted must give a 
tolerably average sample of the soil of the area operated on. This may seem a tedi- 

ous operation, but without this preliminary care the work of analysis is not only use. 
less but often misleading—which is worse. 

To arrive at the degree of exactitude which is required in soil analyses to be of 

value, we should consider the quantities of concentrated manures which are found 

practically of value in agriculture and determine the quantity of the same constit- 

uents in the soil to within such limits at least. If we take the weight of an acre of 

soil at 1 foot deep as 5,000 tons, it will not be far from the truth as an average, and 

this depth may be taken as that at which, being subjected to tillage, crops derive the 

bulk of their nutriment. On this basis 0.001‘per cent. of any ingredient would rep- 

resent 112 pounds per acre. Again, if we take the quantities of concentrated arti- 

ficial manures which are applied as top dressing and otherwise, we find ‘that a soil 

analysis requires to be carried to the third place of decimals with certainty to be 

comparable with practical results, for some substances at all events. For my part I 

think that this third place is about the limit to which analyses can be carried with 

any degree of certainty, and to do this it is necessary to carry out to the fourth and 

take the nearest number in the third, and this requires that large quantities be 

operated on, which require much care and patience. 

The constituents determined are those soluble in cold concentrated 

hydrochloric acid by agitation during forty-eight hours, and this solution 

may be fairly assumed to contain all the constituents of the soil at all 

readily available as plant food. Ordinary commercial hydrochloric acid 

was used containing already iron and sulphuric acid, and to it were 

added small quantities of bone ash dissolved in acid sulphate of magnesia 

and chloride of potassium. A similar quantity of this prepared acid 

was put through all the processes used in each determination, and the 

quantities present weighed, so that the numbers obtained for the soil 

are the differences between it and the hydrochloric acid used. This, to 

a great extent at all events, eliminates errors due to the solubility of pre- 

cipitates in water and the re-agents used. 

The first soil dealt with was taken from Mr. H. Heard’s property, 
where the agricultural classes had been taken for the purpose of study- 

ing how well-ordered orcharding can be carried on with profit. 

The soil on Mr. Heard’s property is typical of a very large area of the 

shale series. It is described by Mr. McKay as of a decided red color, 
due to the presence of iron. It is a good, sound loam, seeming to be 

more clayey in composition than the analysis actually shows. It is 

the virgin soil. The geological formation here is Hawkesbury sand- 

stone, under shale beds, which vary in quality. 
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The following is the first analysis: 

No. 1. 
Combined water and organic water.......- : aid de dceenmew se Ten See Re Smee sts 13. 560 
Silica aud silicates, ete -......-2.-----.---2-- iia s cabahat cea aisle Suaie aiziaty wiaeioaere 79. 647 

Alumina and oxide of irom... 22. sce ee peewee cece ce nee cere e een nen eeencnne 5, 393 

DMO pecrewen owtoea mentee wweniely ee Bi ions Sica poetic darst ee 2 oak cee ene eee 0. 023 

Maen esi dicicccucckisiew vet sewecescukeaewh oe enmaoudided sees cease eeEeaEaEes 0. 012 

IPOtAST ais Seis vatctelat eictels ued aoe woe Seige oeumamainn nem «bee iceediee Soe aReKes 0.072 

SOG ieiac ck Sectors claicralcialsla idle b blaig ate tcuase Sram wetamawaieie sine ce eee ees EE 0. 020 

Chloride of soditittis. icc. cence cictice sees cocci caicicins dicen vedeeaseseeeee es 0. 047 

Phosphorie 0X10). gacice dice weci verges nets cee esse cee meee, seeeiiel bees sea De ESS 0. 042 

Sulphuricoxidesanc x. oos sch vckeed secay dine decadniciis ure ddeewes cent kt 0. 024 

Moisture....-......... laste stelotutans sis aials Sau mcer tata ienysoauins Mace sac seetaeemas 1. 160 

Nitrogen = ammonia 0. 163. 

Capacity for absorbing and retaining moisture ...---.---- eee. eee eee ee eee een eee 7 

Mr. McKay states that the small proportion of lime in this soil is its 

greatest defect, and that it would require to beenriched with bone ma- 

nures. 
The next analysis is from the same property, but from garden land, 

where cultivation has been casried on during many years and which 

had received careful manuring in a manner suitable for shale soils : 

No. 2. 

Organic matter and moisture (of the whole bulk)........--.----- 22 s2--+- 14. 50° 
Sandy matter or silica (of the whole bulk) ...-..-.---.-- --------0- --02--+- 75. 00 
Clay, or alumina, and iron (of the whole bulk) -...........--. Javed eeeeeene 6. 60 

CarboniG-Acid ce. 2 sc26qacsice cee Basses Serta ee gears Sees sdeperiesciseasemses os 

‘Lime(of the: whole bulk): 22.52.20 caucteccepraeecs scec Scedsecacgecbesweedame 

MA SU ESI Gs, «jac sists segeisierey on weapearee Satie kisicis Se staraasieiosedne a waisamein suds Beebe ee Mea 
Chloride of sodium (of the whole bulk)....-. 22-22-22 -- ee eee eee eee cee eee 

Phosphoric acid (of the whole bulk) ...-.. 0.2222. 20. eee eee wee eee eee eee 

SULPDUTIC! CIC seas. noi Seis Saas acivinic: serene Ridin wimeie-eardideis S Radome smiccemceae See 

Loss by water, etc., (of the whole balk) ....-..-.--..--...-- 
Nitrogen = ammonia 0. 25. 

Capacity for absorbing and retaining water -..---- 2.0.22 cen cece ee cee cece en eens 8 

With reference to this analysis Mr. McKay remarks that the soil could 

be limed heavily, with advantage. 

The next analysis is from the old orange country, natural soil forma- 

tion, from location about 3 miles northerly from the town of Paramatta: 

No. 3 
Organic matter and water..---. 2.2.2. ...02. cece ee cee e ee cence ee tence ams tee 14, 00 
SAndOr sess 2:..2ccnaidercacsasciecs c-eeawawctadsaccaeec weevauace mee ges deaaeewe 74,50 
Clay, OL ALUM N Gh se s/cipesances 2 ee dewad ina anaucioas rere ies sos eee 10. 00 
Carlo nie tGid Sis c cses cde sates aepamead seecemumedodsentnaae sees <s4an cee enes Trace. 
ISUIMC: ao eecvidiedatusmaeaitear Sas Soden sSwamw eucimsonaaquos shies isk eee a emia meee Trace. 
MAGI CE lati ad Gastinestioasnictncme mn sanme raced ek nedaceatay setae eece ec muone-aaceer 0. 05 
POCASI 2 2 ese len Keornasieni eke aeemes ate ew oe cates ae sap Aeseaaptec ee caee ee Trace. 
PHOS PNOUOHOK10 Gr caccacshaiemascce Meas Mutrahlne 6 ae demmmmanice LAs coca eecet Trace. 
“Capacity for absorbing and retaining moisture. ......... 2.20.0... cece eee eee 6 

“All the foregoing soils are absorbent of water and retentive of it, in proportion to 
the state of cultivation. The cultivated land No. 2 stands best in this respect and is 
tated as 8, as astandard for the analyses. 
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Mr. McKay says of this soil : 

It is richer in organic matter than No. 1. The formation is the same. It needs 
lime, or marked falling off in crops must follow as the land is worked. 

Mr. S. W. Pye, to whom I sent a series of interrogatories in regard 

to the soil in the orange districts is of opinion, that a rather poor, loamy, 

sandy soil is best suited to the citrus fruits, but fully 3 inches of the 

seed-bed should be very rich in compounds of light pature to prevent 

the surface becoming compressed by constant watering. The sub- 

stances most suitable for this purpose are thoroughly decayed bush 

leaves, especially those of the forests, rotten grass, roots, the surface of 

virgin soils, and well-rotted manure. JF resh manure is objectionable. 

If the soil is of virgin nature it should have a dressing of lime, to en- 

courage the decomposition of organic matter in the soil and to destroy 
all insect life. 

The largest orange and lemon grove in Australia is located at Seven 

Hills, in the county of Cumberland, it being a little over 200 acres in 

extent. The soil there is of a rich black and brown color, from 12 to 

24inches deep. Thesubsoilis principally clay. The water in the creeks 

is slightly brackish. This district produces the finest Navel oranges in 

Australia. 
CLIMATIC INFLUENCES. - 

The climatic iufluences are exceedingly favorable to the growth of 

fruit. The highest range of the thermometer in the Cumberland dis- 

trict is 106° and the lowest is 429. 

The editor of The Year-Book of Australia—a most valuable publica- 

tion—Mr. Edward Greville, has favored me with the following tables 

relating to the temperature and rain-fall of the six chief cities in these 

colonies. It is around these cities that the chief fruit-growing districts 

are to be found: 
SYDNEY, NEW SOUTH WALES. 

[146 feet above sea-level. ] 

Barometer (reduced | Temperature (in a 
fo 329 Fak). Tnade). Rain-fall. 

Month; Extremes. 
Highest|L : Total | No. of Greatest 

Mean. reading. name Mean-|— fail. | days.| fall. Dats: 
Max.| Min. 

Inches. | Inches.| Inches.; ° ° °o- | Inches. Inches. 

October, 1888........-- 29.931 | 30.260 | 29.426 | 62.6 | 85.5) 49.6] 1.613 12 0. 815 Get B 

November, 1888.......| 29.831 | 30.276 | 29.371 | 69.0 | 92.9 | 56.8] 0. 529 10 0.123 hee ? 

December, 1888 ....... 29.806 | 30.130 | 29.270 | 70.4 | 85.8 | 57.8 | 7.089 18 2.751 ye z 

January, 1889......... 29. 802 | 30,122 | 29.360 | 71.9 }102. 8 58.3 2, 098 16 0. 556 ea 7 

February, 1889........ 29. 803 | 30.145 | 29,365 | 71.3 | 96.6 | 57.6 | 2.696 9 2.196 ne ay 

March, 1889 .-..-...-.- 99.953 | 30.348 | ¥9.413 | 69.9 | 91.5 | 59.2 | 1.128 17 0. 275 re ar. 7 

April, 1889 .....-.-...- 30. 012 | 30,345 | 29.521 | 65.4 | 77.0 | 53.6 | 3.578 13 | 1.487 oo a 

ay, 1889 ......--.---. 29,982 | 30.454 | 29.553 | 61.1 | 75.8 | 49.4 | 20. 868 a 8. 363 x ay 5a 

June, 1889 .....---.-.. 29.702 | 30.065 | 29.160 | 55.9 | 68.0 | 44.1 1,128 12 0, 380 Tele 2 re 

July, 1889...........-. 30.070 | 30.377 | 29.702 | 52.5 | 64 4 | 41.6] 8.914 20) 2,237 pe y 6 

August, 1889.......... 29.975 | 30.488 | 29.401 | 54.7 | 69.7 | 42.2] 4. 113 18 0, 905 § ne. ‘4 

September, 1889....... 29.885 | 30.210 | 29.410 | 57.4 | 83.7 | 44.1 |- 4.3.9 19 0.916 ept. 

Sums or means .| 29.896 | 30.268 | 29.413 | 63.5 | 82.8 | 51.2 | 58.081 181 8.363 | May 28 

Or extremes ..../.--.-.-- 80.488 | 29.160 |...... 102.8 | 41.6 |ancscone| swore s | motesiat| e-evetess 
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BRISBANE, QUEENSLAND. 

Barometer (reduced and| Temperature (in a 
corrected). shade). Raneall: 

° 

nes Highest Lowest Basra | scasen. | Mocot |Geeataat ighest Lowes - ‘ota. 0, of | Greatos 
Mean. reading, reading,| “ea” fall. | days.| fall. Date. 

Max.| Min. 

Inches.| Inehes.| Inches.) © oO) © | Inches. Inches. 
October, 1888.......-... 30.100 | 30.335 | 29,804 | 69.2 | 90.4 | 54.6] 0.771 10 0.248 | Oct. 17 
November, 1888 ........] 30.015 | 30.329 | 29.713 | 73.4 | 99.3 | 56.9] 3.485 9 1.560 | Nov. 28 
December, 1888 .-...... 80.001 | 80,214 | 29.550 | 75.3 | 94.5 | 59.4 | 6,008 13 1.482 | Dec, 14 
January, 1889........-. 29, 900 | 30.255 | 29,567 | 76.5 | 96.0 | 61.8; 1.232 5 0.430 | Jan. 21 
February, 1889_....... 29,989 | 30.189 | 29.624 | 77.7 | 94.6 | 61.8} 2.002 8 0.940 | Feb. 23 
March, 1889........-.-.| 30.065 | 30.348 | 29.772 | 74.6 | 91.5 | 61.8} 4.288 19 1,113 | Mar. 25 
AT) 1869 oissniisisistarserniete 162 | 30.349 | 29.851 | 69.9 | 85.9 | 55.6 | 6.047 21 2.940 | Apr. 17 
May, 1889 ....-- 80.538 | 29.714 | 65.7 | 82.8 | 53.0] 3.346 17 0.638 | May 7 
June, 1889 ...... 30,250 | 29.580 | 59.1 | 75.5 | 41.6} 0.717 3 0.498 | June 6 
July, 1889 nic 30.383 | 29,654 | 58.9 | 76.0 | 37.2}; 8.464 12 3.542 | July 16 
August, 1889........... 30.517 | 29,623 | 60.5 | 78.6 | 41.5] 3,832 12 0,367 | Aug. 14 
September, 1889 30, 283 | 29.781 | $5.1 | 85.7 | 45.5] 3.307 10 1. 603 | Sept. 21 

Sums, means, or 
extremes ...... 30. 056 | 30.538 | 29.550 | 68.8 | 99.3 | 37.2 | 43.499 139 3.542 | July 16 

MELBOURNE, VICTORIA. 

[91 feet above sea-level.) 

Barometer (reduced | Temperature (in é 
to 32° Fah.). shade). Rain-fall. 

Monthy Beas dle Extremes. 
ighest|/Lowest Total | No. of |Greatest 

Mean. reading. reading, Mean fall. | days. fall. Date. 
Max. | Min. 

Inches. | Inches.| Inches.) ° c ° | Inches. Inches. 
October, 1888........... 30. 046 | 30.371 | 29.433 | 56.1 } 86.0 | 35.1 1.35 8 0.54) Oct. 7 
November, 1888........| 29.911 | 30,349 | 29.507 | 62.7 /102.0 | 38.1 0. 62 6 0.20 | Nov. 12 
December, 1888 ..-..... 29, 884 | 30.196 | 29.374 | 66.7 | 96.4 | 47.2 2.72 9 1.10 | Dec. 31 
Jannary, 1889 ......... 29, 862 | 30.191 | 29.413 | 67.7 | 99.2 | 49.7 4, 22 IL 1.80 | Jan. 3 
February, 1889......... 29. 887 | 30. 237 | 29.570 | 65.9 | 96.0 | 45.5 1, 50 7 0.78 | Feb. 6 
March, 1889 i x . 43.0 0. 24 5 0.12 | Mar. 18 
April, 1889 -.-2.5. .0s000 f H B . ‘. 37.2 3. 60 7 1.63 | Apr. 7 

ay, 1889... fy A : .1 1394] 0.94 11 0.32 | May 13 
June, 1689... . 8 5 2 56. 37.6 2.78 16 0.65 | June 13 
JULY; 1889: seine cwonasice A . E . a 31.3 1. 64 8 0.62) July 2 
August, i889 .....-....| 30.020 | 30.582 | 29.403 | 50.1 | 68.0 |) 32.1 2.06 15 0.31) Aug. 31 
September, 1889........ 29, 937 | 30.329 | 29.461 | 52.3 | 74.5 | 32.1 1.51 14 0.25 | Sept. 23 

Sums, means,and 
extremes .-.... 29. 967 | 30. 582 | 29,218 | 58,5 /102.0 | 31.8 | 23.18 117 1.80; Jan. 3 

Average yearly rain-fall for the last thirty-one years, 25.75 inches. “Average number of rainy days for 
the last thirty-one years, 135. 
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ADELAIDE, SOUTH AUSTRALIA. 

469 

{From October 1, 1888, to September 30, 1889.] 

Barometer (reduced to | Temperature (in 
32° Fah. mean sea-level). Tide), ' Rain-fall. 

Month. Extremes. 
Highest] Lowest! Total | No. of|Greatesti 5, Mean. Fordin 2 reading. ‘Mean. fol. gaya. Yall, Dato. 

Max. | Min. 

Inches .| Inches. | Inches ° ° 9 | Inches. Inches. 
October, 1888 . ........ 30. 181 | 30.500 | 20.721 | 62.8 | 91.9 | 41.5 | 0.306 5 0.229 |} Oct. 4 
November, 1888... 30.011 | 30.362 | 29.610 | 71.4 [105.8 | 46.4] 0.655 8 0.156 | Nov. 18 
December, 1888 . 29.972 | 30.256 | 29.615 | 74.8 1107.5 | 48.9] 0.278 8 0.124 | Dee. 29 
January, 1889... 29. 984 | 30. 268 | 29.520 | 75.2 |109.0 | 54.1 | 2.984 8 2.299 | Jan. 2 
February, 1889... 30. 004 | 30,365 | 29.570 | 73,4 100.4 | 53.5 | 0.231 2 0.128 | Feb. 2 
March, 1889..... 80.109 | 30.416 | 29.640 | 70.9 /102.0 | 49.6] 0.813 8 0.296 | Mar. 7 
April, 1889...... 30.144 | 30.543 | 29.482 | 63.0 | 82.5 | 49.6] 6.654 15 2.207 | Apr. 2 
May, 1889 .. 30.174 | 30.610 | 29.654 | 57.0 | 75.5 | 37.5 | 4.086 14 1.643 | May 20 
June, 1889 . . 29. 938 | 80.507 | 29.387 | 53.8 | 68.3 | 38.5] 4.752 22 1,362 | June 13 
July, 1889. .... 80. 274 | 30.685 | 29.760 | 50.5 | 65.9 | 36.3 | 1.211 14 0 210 | July 31 
August, 1889. . 30.134 }) 30.662 | 29,572 | 53.1 | 71.3 | 38.0 | 2% 589 20 0.915 | Aug. 7 
September, 1889. --| 30. G66 | 30,479 | 28.560 | 55.2 | 76.7 | 38.5] 1.504 16 0. 226 | Sept. 27 

Sums or means ..| 30.083 | 30.685 | 29.387 | 63.4 |109.0 | 36.3 | 26.063 | 140] 2.299| Jan. 2 

Average yoarly rain-fall for last thirty-two years, 20.083 inches. Average number of rainy days fo 

PERTH, WESTERN AUSTRALIA. 

[Lat., 31° 67 10” §.; Long,, 115° 62’ E. Altitude, 67 feet.] 

ast thirty-two years, 128. 

Barometer (reduced to} Temperature (in ‘ 
320 Fah,). ahaaeh. Rain-fall. 

Month. aca e Extremes. ae 
Highest|Lowest 01 No. of |G Mean. |reading, (reading. Me82 fall. oe one St! Date. 

Max. | Min 

Inches. | Inches.| Inchea.| ° ° ° | Inches. Inches. 
October, 1888.....-..... 80.112 | 30.438 | 29.909 64 95 45 3. 05 12 0.27) Oct. 3 
November, 1888. 29, 984 | 30.303 | 29. 725 69 97 46 1.37 10 0.32 | Nov. 8 
December, 1888 . 29.990 | 30.230 | 29.773 72 | 102 55 Add 6 1.72 | Deo, 1 
January, 1889... 29, 923 | 30.205 | 29. 580 73) 105 52 0. 00 0 0.004) ween 
February, 1889. . 29.991 | 30.170 | 29.778 74 | 101 56 0.01 1 0.01 | Feb. 19 
March, 1889 . . . 80.076 | 30.319 | 29.848 76 | 104 56 0. 68 3 0.47 | Mar. 23 
April, 1889 .. 30.122 | 30,397 | 29.825 67 91 47 1.72 10 0.88 | Apr. 16 

ay, 1889 . 30.110 | 80.447 | 29.839 59 79 41 4.02 15 0.81 | May 2 
June, 1889. 30. 095 | 30.426 | 29. 611 57 15 39 4. 87 18 0.74 | Sune 27 
July, 1889... 89. 231 | 30.518 | 29, 812 54 70 38 3. 23 17 0.87) July 6 
August, 1889. . 30. 191 | 30.478 | 29. 662 54 73 34 5.69 14 1.69 | Aug. 15 
September. 1889........ 30.128 | 30.572 | 29, 704 58 84 38 2, 08 11 0.72 | Sept. 16 

Suma or means. .-). 22.22 .[ nnn n nce fe cee enn leew eee b meee ee lene ee nle ween ee e[em ee en aden ce meafecenscnan 

Barometer mean for twelve previous years, 30—— inches. Average yearly rain-fall for twelve previous 
eg ——inches. Averagenumber ofrainy days for twelve previous years, —. Average temperature 

elve previous years, —°. . 
Ta ee HOBART, TASMANIA. 

Inches. | Inches.| Inches.| © 9 ° | Inches. Inches. 
October, 1888......--.-- 29,985 | 30.393 | 29.420 | 52.7 | 80.3 | 34.0 1.59 19 0.28 | Oct. 5 
November, 1888 ... 29.871 | 30.441 | 29.082 | 57.4 | 98.0 | 39.7 2.23 10 0.84 | Nov. 15 
December, 1888 -.. 29. 947 | 30.347 | 29.458 | 61.7 | 91.3 | 39.0 1,45 6 0.54 | Dec. 20 
Jannary, 1889 .... 29.875 | 30.370 | 29,298 | 63.3 | 91.5 | 44.0 2, 36 13 0.75 | Jan. 14 
February, 1889 .. 29. 854 | 30.340 | 29.348 | 62.5 | 95.0 | 44.7 1.57 12 0.48 | Feb. 5 
March, 1889.-...... 29.991 | 30.452 | 28.960 | 60.1 | 89.0 | 42.2 0. 72 12 0.25 | Mar. 8 
April, 1889 ...... 30. 043 | 30.474 | 29.528 | 57.3 | 77.7 | 36.8 2.78 14 1.57}; Apr. 8 
May, 1889... 30.100 | 30.630 | 29.482 | 52.6 | 72.0 | 36.2 0.96 16 0.382 | May 22 
June, 1889 .. 29. 698 | 30. 293 | 29.107 | 48.4 | 60.0 | 33.8 8.15 21 4,11 | June 14 
July, 1889 ....-.. 30.136 | 30.505 | 29.426 | 47.3 | 60.3 | 33.5 1.99 q 0.93} July 2 
August, 1889 .....- 29.976 | 30.716 | 29.370 | 48.4 | 66.8 | 32.2 0. 96 13 0.24 | Aug. 13 
September, 1889 ...--.-. 29. 880 | 30.375 | 29,264 | 49.9 | 70.2 | 33.7 1.13 16 0.18 | Sept. 1 

Sums or means..-.. 29, 942 | 30.716 | 28.960 | 55. "i 98.0 | 32.2} 25,89 158 4.11 } June 14 

average yearly rain-fall for 47 yeara, 29.26 inches.-Average number of rainy days for 47 yeare, 163. 
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PLANTING. 

Planting in New South Wales generally takes place between the 

middle of March and the end of April, although it may be done at other 

times. It must be remembered that the seasons here are the opposite 

to those in America. Trees planted early in the Australian autumn (in 

March) begin quickly to take root, as the ground at that period contains 

considerable warmth. The plants soon recover from the check caused 

by removal and are fairly established before the winter setsin. If trees 

are planted in the Australian winter, say in June and July, the growth 

is necessarily less active and the plants are liable to suffer from the 

effects of the winds and frosts, where frost occurs. When it is not 
convenient to plant in autumn the leading authorities say it is better 

to wait until spring (September) rather than put the trees in during the 
winter months. As a rule trees should not be shifted after their spring 

growth has fairly started or before their summer growth has matured. 

Mr. D. A. Crichton, in urging this plan, says: 

It must be clearly understood, however, that though I advocate autumn planting 
where practicable, it is essential that the trees are in a fitting condition for shifting. 

As a watter of fact the summer growth, very frequently, does not mature early 

enough for the trees to be shifted in the autumn. 

The same authority is very averse to planting trees close together. 

He says that the intervening space ought to be fully 24 feet from tree 

to tree, except in the case of the smaller varieties. The Mandarin, be- 

ing less robust than other kinds, may be planted out at distances from 

15 to 18 feet apart, according to growth or variety. 

PROPAGATION. 

Opinion is divided here as to the best method of propagation, but the 

most successful growers prefer grafting to budding. Most of the trees 

sold by nurserymen are raised by grafting, but some cultivators mention 

that the budding process is the best, as grafted trees go off through the 

bark, decaying at the place where the scion was united tothe tree. As 

to the best kind of stock, many favor the lemon for the reason that it is 

not only more vigorous and hardy, but less apt to be injured by re- 
moval. . 

The late James Pye, who had more than fifty years’ experience with 

Citrus fruit cultivation at Paramatta, preferred to graft on the orange 

stock instead of on lemon stocks. He was also a strong advocate for 

cultivating seedlingsand grafting upon them instead of the lemon stocks. 
He said: 

I commenced grafting upon the bitter orange stocks abont five years ago. I find 

them free from all insects and looking healthior than any other kind, 

Mr. Charles Moore, director of the Botanic Gardens, Sydney, when 
he visited the orange-growing countries some years ago, observed that 
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this method was used by the orange growers in Spain to propagate their 

trees. Mr. James Pye, in connection with this matter, said : 

T have no objection to one cross with the common lemon; but if you go on crossing 

year after year, it deteriorates the quality of the fruit (more particularly the keeping 

quality) as wellasincroases the red scale. Thero is no tree so subject to tho red scale as 

the lemon tree, and there is none of the orange family so free from it as the bitter 
orange. 

IRRIGATION. 

Irrigation, for fruit-raising, has not been sufficiently tested in Aus- 

tralia to enable an opinion to be given as to its effect by any well-de- 

fined results so far as orangeries are concerned. The truth is, irrigation 

is not practiced systematically in New South Wales. In Victoria, and 

South Australia, where irrigation colonies have been started, the trees 

are too young to bear fruit; but their healthy condition is an evidence 

of what may be expected in the near future. It is very generally un- 

derstood by farmers that no other class of fruits require irrigation so 

much as those of the Citrus family. Crops can not be depended upon 

during seasons of dry weather unless supplied with water by artificial 

means. The trees are always in an active state of growth and require 

a great deal of moisture; therefore this moisture must be supplied from 

some source or otherwise root-action is interfered with more or less and 

the trees will suffer. Mr. D. A. Crichton points with pride to what has 

been done by the irrigationists in Victoria. He does not, however, 

propose any precise rules to be followed other than not to allow the trees 

to flag through lack of moisture at the roots. Care must also be taken 

not to supply water too freely, as that will make the fruit coarse, want- 

ing in flavor, and too tender for packing and keeping. The best land 

is drained and trenched, and by the time the trees come into bearing, 

the expenses have often amounted to considerably over £100 ($487) per 

acre. The fertilization at Paramatta consists principally in the use of 

nitrogenous substances. 

PRUNING. 

Many growers recommend great care to be taken in pruning, from the 

fact that it is often productive of more harm than good. No more cut- 

ting ought to be done than circumstances render necessary. In the 

case of trees which have arrived at full bearing age little is required in 

the way of pruning. The removal of rank shoots, dead or diseased wood, 

and the thinning out of branches when overcrowded, so to allow the air 

to circulate freely, are about all that is necessary. The case is different 

with young trees, for there the object of the cultivator is the develop- 

ment of a strong growth of wood in a particular direction. The knife 

in that case must be used pretty freely. Young trees should have suffi- 

cient lateral shoots left to balance the plants in each direction and form 

the heads. Shoots not required for the development ofthe tree should 

be cut away. It is better, however, to leave a few more shoots than 
those which will be ultimately required to form the trees, in order to 

156A ——6 



472 FRUIT CULTURE IN FOREIGN COUNTRIES. 

afford the stems the necessary protection from the sun, removing them 

as the trees increase in size. In training trees of the citrus family, it 

is desirable that the branches hang to within about 2 feet of the ground, 

so as to protect the trunks from the heat of the sun in summer. It is 

not an uncommon thing for trees to be trained high, so that horse-power 

cultivators can be used close to the stem, but. Mr. Crichton says the 

practice is bad, and he is of opinion that the cracking or discoloration 

of the bark, which is so common in this part of the world in orange and 

other fruit trees, is caused by the sap fermenting through the action of 

the sun. By training the head low there will be no trouble caused by 

the exposure of the trunks. Besides, trees with low heads are less 

liable to suffer from high winds. Itis not advisable to let young orange 

trees bear too freely. The growth of wood in young trees is the chief 

consideration. Trees should be five years old before they are allowed 

to bear heavy crops, as by that time they will have attained a fair 

amount of growth. 

It is said to be highly important that the trees should be placed in a 

position where their roots will not be subject to extremes of drought or 

excessive moisture or to sudden changes in temperature. The remedy 
for this is first by trenching and draining the ground thoroughly so as 

to secure the most perfect root bed, and then by mulching the surface 

soil, so as to shelter it from the full power of the sun and drying winds. 

The temperature in deeply-worked and well-drained land is higher in 

winter and lower in summer than in shallow or undrained soil. Nor is 
the land so readily affected by atmospheric changes. . 

PICKING AND PACKING. 

Oranges and lemons are picked from April to November. The plan 
is to leave them on the trees until they are ripe, ornearly so. The most 

experienced growers cut them from the stems instead of pulling them, 
although the latter ethod is mostly pursued. Care is taken not to 

pick the fruit in damp or wet weather, and not to put them in boxes 

until they are free from moisture. The oranges packed by Mr. E. B. 

Cairnes at Paramatta for the London market turned out very well for 
trial shipments. The fruit was wrapped in tissue paper, put in boxes 

of uniform size, and subjected to but little pressure in nailing on the 

covers. . 

Mr. Cairnes states that before the export of fruit can prove a profit- 

able industry for long distances better provisions than exist at pres- 

ent will have to be made for the care of the fruit during the voyage. 
Even temperature is required while in transit, and the fruit ought not 
to be subjected to either extreme of heat or cold. 

CURING. 

Very little has been done in the way of curing citrus fruits in Aus- 
tralia. Citron is not put up for sale, and the small quantities made are 
only for families for their own private use. 
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SIZE OF ORANGERIES. 

The orange groves in Australia vary in size from 1 to 200 acres. 
Orange and lemon trees are seldom however planted so as to form 

groves of either of these trees exclusively other fruit trees are inter- 

spered, called here “summer fruits,” such as peaches, apricots, passion, 

and other fruits. The average holdings vary from 6 to 20 acres in extent. 

AGE OF FRUIT TREES. 

It is said orange and lemon trees do not come into full bearing 

until ten or twelve years after they are planted, although they may 
commence bearing in the fifth year. 

INSECT PESTS. 

Mr. Charles Moore, director of the Botanic Gardens, Sydney, informs 
me “that the insects that attack the orange tree are the common small 

white scale, the brown scale, and the smooth surface white coccus.” 

These insects have at times made great ravages among the orange 

groves and orchards. Experienced growers keep their trees compara- 

tively free from these insects. It is very generally believed that the 

ravages of these pests are due to defective cultivation. Mr. C. Moore 

states that various remedies. have been employed in Australia to get 
rid of the attacks of insects, 

The principal remedy being Fishurst’s compound, but the results have not been 

commensurate with the cost attending the use of such compounds. There is no 

doubt many of the compounds will destroy the insects, but their use in a large way 

is impracticable. The best remedy in my opinion is to improve the cultivation, as 

healthy plants will throw off all pests. 

Mr. Crichton recommends that care be exercised in preparing and 

draining the ground before planting the trees. His experience is that 

when this is done and the trees are fed well and mulched before dry 

weather sets in disease, insects, and fungoid pests seldom cause trouble 

in an orangery. According to the same authority the remedies gener- 

ally employed for scale are lime, sulphur, soft soap, whale-oil soap, kero- 

sene, tobacco water, and various patent insecticides; also quassia water 

is safe and good. 

He recommends the following remedies as affording better results 

than any othérs hitherto tried: (1) Arsenical compounds; (2) petroleum, 

and (3) pyrethrum, and says: 

The first acts through the stomach, and is effectual chiefly against mandibular in- 

sects; the second and third act by contact, and are therefore of more general appli- 

cation. 

Mr. Charles Moore does not think that the fluted or cottony cushion 

scale, which has proved so destructive to orchards in California, has. 

attacked the orange and lemon trees to any great extent in this colony, 

and this opinion he also expressed in 1886, and which was reported by 
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me to the Department of State in my dispatch No. 89, of 23d January, 

1886. Prof. F. M. Webster and Mr. Albert Koebele, of the Department 
of Agriculture, Washington, D. C., who visited Australia during the 
year 1888, are of opinion that the absence of the cottony cushion scale, 

Icerya, is due to the prevalence of the Australian lady-bird, Vedolia 

cardinalis, which not only feeds upon the scale itself, but deposits its 

eggs beneath them, and the young larve of the lady-bird burrow into 

the egg masses from below and feed upon the eggs of the Iceryas ; 

later they attack the Iceryas of all sizes. 
During the last two years a number of Australian lady-birds have 

been introduced into infected orchards in California with the most 

gratifying results. Prof. D. W. Cequillett, of Los Angeles, Cal., has 

very carefully studied the life-history of the lady-bird, and an account 

of them is contained in Professor Riley’s Annual Report for 1888. In 

Insect Life, volume 2, No. 3, 1889, page 70, published by authority of 

the Secretary of Agriculture, Washington, Prof. D. W. Coquillett 
states that the Australian lady-birds have been distributed through 

many orchards on the Pacific slope of the United States, and that they 

have spread very rapidly. Mr. J. R. Dobbin, of St. Gabriel, Cal., 

stated, in July, 1889, that the Australian lady-bird had multiplied and 

spread over 3,200 trees in his orchard, and that the cottony cushion scale 

was rapidly disappearing. Hesays: _ 

I made a public statement that my orchard would be free of Icerya by the first of 

November, but the work has gone on with such amazing speed and thoroughness that 
I am to-day confident that the pest will have been thoroughly exterminated from my 

trees by the first of August. As the lady-bird has been extensively distributed, I feel 
positive from my own experience that the entire valley (San Gabriel) will be prac- 

tically free from the Icerya before the advent of the new year. 

Citrus trees are affected with what is called the lemon-tree borer, 
Afmona hirta, in both Australia and New Zealand. In some districts 

the trees are completely riddled by this pest. Mr. A. T. Urquard 

of the Karaka in New Zealand, forwarded specimens of these insects 

to Prof. T. Kirk, F. L. S., of New Zealand, in the pupa state, enabling 

the professor to identify them with the mona hirta of Captain Brown’s 

“Manual of the New Zealand Coleoptera.” Mr. Urquhard stated that 

he had observed this insect for several years in connection with the 

fertilization of the Yucca fiber plant, but its identity with the lemon- 
tree borer has not hitherto been suspected. 

Professor Kirk says that the best way to stop the inroads of the 

borer is to prevent the deposition of eggs; this he says, however, cau 

not be done effectively until its habits are more widely known. He 
recommends that all wounds should, as far as possible, be covered with 
tar or some substance calculated to prevent the deposition of eggs; 

also, probing the galleries with a wire and perforating the larva would 

be found effective. Soft soap dissolved in boiling water containing a 

little carbolic acid injected into the galleries by means of a syringe is 
said to dissolve the larva. Professor Kirk says a weak solution, of 

caustic potash would prove equally eftective. 
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FRUIT TRADE. 

The seasons in Australia, as stated before, being directly opposite to 
those in California, there is of course a strong demand for fruit in one 
country when most abundant in the other. The want of quick and fre- 

quent steam service between the two countries is the principal obstacle 

in the way of the development of the fruit trade; at least that is the 
case as far as the imports of American fruits into this country are 

concerned. There is only one steamer per month plying between the 

cities of San Francisco and Sydney and there is no direct steam com- 

munication between Melbourne and San Francisco, while no steam 

service exists between these Australian cities and New York or other 

cities on the Atlantic coast of the United States. 

The voyage from San Francisco to Sydney occupies twenty-five days. 

The revolution which has taken place in steam-ship construction within 

the last decade has rendered the vessels at present plying between 

the two ports obsolete, so far as cool storage accommodation is con- 

cerned. The owners of the line, Messrs. Spreckels & Co., have, however, 

expressed their determination to replace the Alameda, Mariposa, and 

Zealandia by vessels of the most modern build. When this is accom- 

plished, as a natural result the fruit will always be in the best condition 

when it arrives. The weather, especially when crossing the equator, is 

extremely hot, and without cool chambers and other modern facilities 
for properly storing fruit it is hardly to be expected that it could make 

so long a transit without injury. 
At present the trade is small and is confined principally to the im- 

ports of fruits from California. The fruit export to San Francisco thus 

far has been only a few trial shipments. The truth is, the cost of get- 

ting the fruit from the country districts to Sydney is too great to induce 

the farmers even to bring it to market except in small quantities, much 

less to think of exporting it to America. 
The railway freights trom the fruit-growing centers to Sydney are 

from 75 to 100 per cent. higher than in the United States. There is a 

strong agitation on the part of the public press and people to have these 

high charges reduced. 
G. W. GRIFFIN, 

Consul. 

UNITED STATES CONSULATE, 
Sydney, N. S. W., January 21, 1890. 
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FIJI. 

Very few oranges are grown, and those only by occasional planters, 

who plant a few trees for their own use; no particular variety is sought 

after. The tree is grown as much for the shade it affords as for the fruit 

it bears. 
Lemons are not cultivated. There is a lemon or citron that grows 

wild in the bush, but as yet is not considered of importance enough for 

export. It is a prolific bearer, and grows abundantly everywhere in 

this colony. Were it properly developed by scientific cultivation, I 

think it would prove a valuable addition to the varieties grown in our 

own country. 
ANDREWS A. ST. JOHN, 

Commercial Agent. 

UNITED STATES COMMERCIAL AGENCY, 

Levuka, January 10, 1890. 
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ORANGES AND LEMONS IN THE RIVIERA. 

Varieties.—Among the hundred and over varieties of citrus grown on 

the Riviera, it is impossible to specify any one or two as most profitable. 

The oranges are not only exported as fruit, but orange-flower water is 

distilled from large quantities of their flowers (one firm alone using 

700,000 pounds of flowers). Tons are candied green. Neroli, so much 

used by the perfumer, is extracted from other varieties, and from the 

dried peel curacoa is manufactured. 

From recommendations given I have selected eight varieties of 

oranges as among the most useful. 

ORANGES. 

Orange franc (Citrus aurantium vulgare).—Stem straight and vigor- 

ous, bark gray, head hemispheric, whose branches, numerous and con- 

fused, are covered with thorns. The young sprouts are angulous and of 

tender greencolor. The lower leaves thick, oval, lightly notched, light 

green; upper leaves oblong, darker green, glossy, entire, on along stem, 

less winged than the under leaves. Flowers axillary and terminal, white 

petals, ovary often striated at the base. Fruits, average size, rounded, 

globulous, sometimes slightly concave at top, where the place that the 

style occupied is always apparent. The stem end frequently shows the 

strie noticed in theovary. Skin golden yellow, slightly rongh, and cov- 

ered with vesicles. The pulp is divided into eight or ten compartments, 

fall of large vesicles nearly as yellow as the skin, which hold a juice 

abundant, palatable, and sweet. Seeds large, oblong, unequal, each 

inclosing three or four perfect germs. The tree grows here to be 24 

feet high, its head, say, 27 feet in circumference; in warmer climates 
a little larger. It commences bearing at eighteen or twenty years of 

age. The fruit grows sweeter as the tree grows older. It ripens early 

and resists cold better than any other variety; not much cultivated on 

account of slow growth, and because the fruit is much of it spoiled for 

transportation by the thorns, but the stocks are much used for grafts of 

other varieties. 
477 
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Orange de Nice (Citrus aurantium nicense).—Differs but slightly from 

the above ; it isa favorite because of the keeping qualities of the fruit, 

and the readiness with which a graft from it starts. 

Orange de Malte (Citrus aurantium Melitense).—Skin dark yellow, 

‘shading into red; the pulp may be red in, part or wholly. It is consid- 

ered to be a hybrid between the Franc and some East Indian species. 

Orange a pulp rouge (Citrus aurantium Hierochunticum).—The skin of 

this orange is always yellow, never red, but the pulp is dark red. This 

variety differs little from the preceding in appearance and form. 

Mandarin (Citrus madurensis or Citrus deliciosa).—Already well 

known in California. Here it is one of the hardiest varieties. 

Orange bigaradier Franc (Citrus bigaradia) —Root long, branchy, 

bearded, light colored outside, yellowish within. Trunk straight, gray. 

ish, branches bushy, covered with long greenish thorns. Young sprouts 
are pale green, angulous, like most of the genus; leaves elliptic or ob- 

long, narrow, acuminate, lightly notched in the upper part, wavy, a fine 

green, and carried on stems more or less winged. Flowers in clusters, 

have calix angulous, five petals, taste slightly bitter, from thirty to 

thirty-five stamens partly adherent at the base. Ovary round or stri- 

ated, surmounted by a style, terminated by a tuberculous stigma. The 

fruit is of average size, round or slightly elongated, smooth or some- 

times rough, flattened at the end, yellow to reddish orange color. The 

peel is bitter, very tragrant, clinging to the pulp, which is yellow and 

divided into twelve or fourteen parts; its juice is not very palatable, 

bitter acid taste. The seeds are oblong, sharp, and yellow. The tree 

grows here to the height of about 27 feet; flowers in May and some- 

times in autumn; fruit ripens slowly. Neroli is distilled from its 

flowers, and from its dried peel the liquor curagoa is made. 
Orange de Chine, bigaradier, or Chinois (Citrus bigaradia sinensis) —A 

valuable dwarf variety, about 12 feet high ; resists the cold well. The 

orange is used for preserves or candied fruit and a water is distilled 

from its flowers. 

Bergamotier ordinaire (Citrus Bergamia vulgaris).—The bergamotier 

is naturally lofty, plenty of branches, but the branches are so brittle that 

the head of the tree is rarely well-filled out or regular. Its leaves are 

oval, oblong, some pointed, others obtuse, average size, green, the lower 

surface whiter than any other orange leaf, leaf stems long and winged. 

Flower white, small, fragrant, scattered or united in clusters, borne 

on very shortstems. Fruit good sized, usually pyramidal, rarely round, 

yellow, smooth, glossy. It has an agreeable fragrance peculiar to 

itself, peel thin, pulp yellowish green. This variety is chiefly valuable 

for the essential oil obtained from its flowers and peel. 

LEMONS. 

Lemons being generally seedlings, a very large number of varieties 

are produced, which even proprietors of orchards do not try to distin- 

guish. Twenty or thirty varieties have been classified, 
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The following are said to be among the most valuable: Lemonier 

ordinaire (Citrus limonum) vulgare ; lemonier imperial (Citrus limonum) 
imperial; lemonier bignette (Citrus limonum) bignetta; lemonier per- 
ette spatafore (Citrus limonum) peretta spatafora. This last excellent 
in damp situations. 

The lemons thrive only in the sheltered nooks within a mile or two of 

the sea, where every deep warm valley has its small orchard ripening, 

not only from the direct rays of the sun, but from the warmth thrown 

back by the cliffs around them. The oranges more hardy can be found 

10 miles from the coast among the mountains as high as 200 or 300 

yards above the sea. Our only level land is in small valleys among the 

Alpes Maritimes which cover all this district. Itis generally noted that 

this fruit ripens earlier on hill-sides where water can be brought to it. 

The soil best adapted to them here is a silico-argilaceous or argilo- 

calcareous soil, the latter, when not too damp, but any good mixed soil 

seems to answer, as they are not difficult. 

In regard to temperature M. J. Tesseare gives observations taken by 

him covering twenty years. The minimum during that time being 26°, 

maximum 92.5, average 60° Fahrenheit in the shade. These observations 
were taken three times daily, sunrise, 2 p. m., and at sunset. In the 

sun at 2 p.m., the thermometer marked minimum 99°, maximum 135°.5, 

averaging 112.1. Lowest night temperature 26°, highest 799°. There 

are but few sultry days. During the twenty years there were 4,385 

days almost or entirely cloudless, 1,547 cloudy days, 1,348 days more or 

less rainy, 28 days without observation. This would give in one year 

219 sunny days, 77 cloudy, 67 rainy. The hygrometer of Saussure 
gives minimum of 23, maximuw 77, average 61.4. 

For the five years 1870~74, the minimum rain-fall was in 1874, 24.3 

inches ; the average for the five years was 35.1 inches. The peculiarity 

of the rain-fall is the tropical intensity of each shower and its short 
duration; so that while we have actually more rain than London, Eng- 

land, we have very much fewer rainy or cloudy days. During the long 

summer, from June to September, the trees are irrigated with water 

brought in canals from mountain streams, which is generally tempered 

by storing in large private tanks for some time before being applied, 

which it is at intervals of one or two weeks. This is done in summer, 

between sunset and sunrise; if necessary in autumn it is done in the 

morning. Gardeners watch the leaves of the tree for indications of 

need of water. The orange needs less water than the lemon. 

The earth is worked over twice a year. In the spring after pruning, 

at least a foot deep, again in the autumn not quite so deep. The tool 

used for this work is always tined, as a blade might injure the smaller 

deep roots. It is considered desirable to cut away the roots which lie 

near the surface, as they are injured by becoming too dry and the tree 

suffers. The deeper growing roots are better for the tree to draw sus- 

tenance from, as they keep moist longer. 

Fertilizers are used for two definite purposes and at two different 
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epochs: First, to press the growth of the young tree with manure 

speedily decomposed, which will furnish strong nutriment at once to 

the roots, such as oil-meal cakes, guano, dried blood, stable manures. 
Second, for the support of the mature tree with manures of slower de- 

composition, such as horn shavings, bones, woolen rags, hair, hide, and 

even leather. These are placed around the tree as far from the trank as 

the roots extend during the autumn, and covered with earth to the 

depth of a foot. 
The object aimed at in pruning is to bring the greatest surface pos- 

sible of the tree to direct action of air and light. The spherical form 

is considered best. Tokeep this form shoots are pinched off in June 

each year. In the early spring weak and dead wood, forgotten useless 

shoots, are cut out to let light and air in among the branches; a sharp 

knife must be used. 
Oranges are picked first when just beginning to turn yellow, in Oc- 

tober, for distant shipment, next in December for a nearer shipment 

when half yellow, finally in the spring when fully ripe for home mar- 

ket. They are sold by the thousand, the caisse or patronne. The best 

are wrapped in gray paper and packed 360 in a box, and called caisses 

flandrines. The second quality are packed in the same way, 50U to the 

box, and called simply caisse. The third quality packed the same way 

is called caisse de Menton. The fourth quality are called Patronnes de 

Magasin, and the fifth Patronne de barque. These latter are shipped 

by boat in bulk. Those poorer than the above five qualities have no 

commercial value, excepting for the peel, which is taken off and dried. 

Oranges as a rule grow sweeter with the age of the tree. 

Lemon trees blossom from the earliest spring to late fall, and even 

during the winter. From the few fertile flowers of late winter comes a 

large thick-skinned fruit with but little juice, called Testassa. The 

early spring flowers from which good fruit ripens in about six mouths 

or in October and November are the ones most depended on for a 

crop. ‘These lemons are called here Primo Fiore or Maraviglia. The 

next flowers of May and June only ripen their fruit after ten mouths 

which are called Secundo Fiore or Granetta. These are generally 

inferior to the primo but if for any reason those fail, nature tries to 

make up for it by putting all the good qualities lost with primo into 

the secundo, The flowers of July and August mature the following 

April and produce the Verdame which is said to keep well for ship- 

ment. After the rain of September and October, a few flowers are fer- 

tile and give a coarse fruit called Septembrine. 

The fruit, carefully picked, is spread on straw, where the different 

commercial qualities are selected. They are wrapped in absorbent 

paper and packed according to size and given the following commercial 

names: Caisse Flandrine, 400 of the best size in a box; Caisse Lyon- 
naise, 500 in a box, and Petites Oaisses, where three boxes hokl 1,000 

of the sinaller ones. Thelemons of the first class in size must be at 

least 55 millimeters in diameter. 
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The plants are propagated by seed, grafting, cuttings, and layering, 

principally by the two first methods. When planted in the orchard the 

distance apart is modified, first, by the kind of culture whether in large 

orchards, when other plants are to be cultivated between the rows and 

nature allowed to take its course, or in small gardens, where a system 
of forcing is used ; second, the quality of the soil, and, finally, the form 

in which they are to be set out, whether in one row, in squares, etc. 

In a general way from 15 to 24 feet is near enough for trees of standard 
size. 

The trees begin to bear flowers and fruit at five years, give a reason 

able crop at fifteen, but increase in productiveness up to forty years. 

INSECT PESTS. 

The following insects are hurtful to both orange and lemon trees, but 

as the lemon tree is always in flower and is more frequently watered, 

the Lepidoptera in the larva state is more injurious to it than tothe 

orange: 

Coccides.— Dactylopius citrt (Bois Duval).—This insect with soft tegu- 

ment is very common on both orange and lemon trees of the Riviera. 

Its body is ared brown; about it are numerous cottony appendices, 

17 on each side; at the end of the abdomen are two mucb longer than 

the others. The insect is entirely covered with white dust. Its length 

is 0.7003 to 0.™004, breadth 0.7002. The antenne of the female are 8- 

jointed. The tarsis is half the length of the tibia; the thread-like feet 

are very long. Web pores are plenty; the genito-anal ring large, with 

6 bristles; the larva has antenne 6-jointed; the abdominal web pores 

are less numerous than in the perfect insect. The male is long, brown 

on head and thorax, abdomen yellowish ; the feet and antenne darker 

in color; these latter have 10 articulations. Thorax narrow; elytron 
very long, grayish white; abdomen very long, with web pores on the 

edges; sexual organs tuberculous in form, quite large, terminated in a 

rounded point ; feet long; tarsis longer than the thighs. 

This insect, a veritable scourge, forms upon the young fruit and leaves 

cottony and sticky heaps, contrasting strongly by its whiteness with 

the color of the fruit and the black layer of the ‘ Morphée,” which al- 

ways surrounds them. Breaking off these living heaps, some of the 
insects will be crushed, yielding areddish liquid; in them will be found 

insects in different stages of development, and besides this the larve 

of the coccinella and the caterpillar of a little Lepidoptera, the Ephestia 

gnidiella. 
The Dactylopius citri seeks sheltered spots where the trees, too closely 

planted, lack air and light. It hurts the growth of the trees by stop- 

ping the leaf pores. It unites with the Lecanides and the Aphides to 

propagate “ Miellat” and “ Morphée.” 

Aspidiotus limonii (Signoret).—This Coccus with hard tegument, 
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which is found particularly upon the young branches, has, according to 

M. Signoret, the lobes at the abdominal extremity detached and appar- 

ent and the finabriate scales long; the last abdominal segment is elon- 
gated. The shell of the adult female is spherical, yellowish white in 

color, with internal organs yellow, and a large quantity of eggs. The 

shell of the male is more elongated. Raising the shell of the mother 

when the little ones are being hatched, numerous small white larva 

running quite fast among the eggs, yet unopened, can be seen. These 

resemble the Phylloxera, excepting in color. The male is quite com- 

mon, his head is notched in front, the antenne are long, thorax rounded 

and broad. 
Lecanium flesperidum (Auctorum).—This insect is clothed with a solid 

cuirass. It is elongated in form; its color a yellow brown. It adheres 

firmly to the leaves and is difficult to distinguish from them. Its an- 

tenne have six articulations, legs slender, claws very long, genito anal 

ring surrounded by six bristles. Larve long, with six articulations in 
each of antennze. The male has not been described. Examinations of 

the female show embryo but no eggs, which gives rise to suggestion that 

she may be viviparous. 

Lecanium ole (Bernard).—Brown, with deep body and two raised 

transverse lines on the back, almost heart-shaped; the antenne have 

eight articulations; yellow at first, they become black. The female lays 

her eggs and shelters them under herself in great quantities. 

The methods in use by the best gardeners for the destruction of this 

form of pest is to powder the tree with a mixture of sulphur and plas- 

ter from April, and to brush trunks, branches, and fruit during the win- 

ter. Washing with waters, saline, alkaline, or acid, which might harm 

the plant, are given up; syringing with medicinal liquids is also dis- 

couraged. Carbolic acid, turpentine, or petrolenm dilutions are pre- 

ferred for brushing on, the latter as the cheapest with water in propor- 

tious of 1 to 30. These should be applied at nightin spring. It is also 

recommended to wash the trunk with lime water and to cut off and 

burn on the spot at night the small branches too much attacked to be 

cured. Another author advises the use of nitrobenzine, but the essen- 

tial things seem to be plenty of light and air through and among the 

trees, and, above all, protection from wild birds. 

Lepidoptera.—Acrolepea citri (Millere).—Tincide described by Mil- 

liere and Rangouet. The female probably lays her eggs, which are 

round and of a bright yellow color, nearthe bud. The young larva soon 
hatches; it is at first to the naked eye a yellowish white, and retains 
this color some time; at the moment of its final transformation, when it 
is largest, its body is yellowish green in color, which is particularly 
noticeable in the hollow of each ring and on the under parts. The head, 
dark brown, has antenne, or horns. The eyes are very apparent. A 
marked distinction between this insect and the Prays-oleellus is that the 
latter has upon the first thoracic ring two bright black spots, which are 
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wanting in the Acrolepea citri, whose first ring is simply a darker shade. 

The body of the larva is a yellowish-green color, and has six brown feet 

armed with little claws darker brown. The false feet to the number of 

eight are placed under the sixth, seventh, eighth, and ninthring. They 

are provided with an apparatus with short filaments, which allows them 

to adhere or cling strongly to any object. The last abdominal segment 

is conical and notched at the anal extremity; it is provided with the 
same apparatus as the false feet, commencing with the first thoracic 

ring; the covering is delicately marbled with a reddish color. Pre- 

served in alcohol the larva, which has lost its greenish tints, becomes 

yellow, the back a darker shade, the eyes and mandibles are very black. 

Very lively, it burrows in the bud whose covering it has pierced, and 

leaves a round hole very apparent. Once settled in the bud it com- 

mences by devouring the base of the stamens, then it attacks the em- 

bryo of the fruit. It is found sometimes at the bottom of the calyx en- 

veloping the base of the fruit, still very small, with its rings, trying to 

get into it; moving from place to place, it emits thread, which binds the 

stamens together and encloses its excrements. When the flower at- 

tacked opens, the stamens are seen to be upset and the young fruit, 

pierced at several points, soon blackens and dries up, even before it is 

as large as a grain of wheat. If the larvais disturbed, it quickly leaves 

the inside of the flower and crawls about the outside of it; then if there 

seems to be danger it tries to reach another branch or the ground, drop- 

ping down by the thread spun from itself, by which it climbs up again 

when the danger seems past, absorbing the thread into itself as it goes 

up. The larva being fully developed, it prepares to spin its cocoon in 

the calyx of the flower. 

The cocoon is a gray-brown, meshes so loose that the phases of trans- 

formation can be easily followed ; once really shut in, the caterpillar 

shrinks rapidly. Larve commencing their cocoons 20th and 21st of 

September yielded a butterfly the 26th or 27th following. Its sleep 

then lasts but six or seven days. At first the little chrysalis, in its co- 

coon, is a greenish color on its under parts, the upper parts, and a line 

upon its front red. After this the green and red fade and it becomes a 

light brown, verging toward green, which darkens more and more. At 

its birth the butterfly is almost black; it is ouly later that it pales and 

the varied designs appear upon its dress. It is motionless, antennx 

stuck to its body, legs drawn up under it, looking like a small black 

spindle; when well dried it straightens its antenne, which it carries 

pointing forward, and alwaysin motion. It raises its head, stretches out 

its legs, and makes its toilet; at the slightest alarm it changes its place 

with a jerky little flight. The designs on the wings of these butterflies 

vary much and sometimes disappear completely to give place to a gen- 

eral mouse-gray color, more or less silvery. 

A general description of a good specimen of this insect would be as 

follows : 
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The body mouse-gray, under part silvery ; head the same color, eyes 

are large, the dark antenn half the length of the body. _° 
Examining with care, a black line forming a half crescent is apparent, 

at the commencement of the prothorax, near the center of the folded 

wings, or in the front third; a second black spot appears resembling 

the letter A, with top flattened and lacking the transverse bar. The 

top points toward the head of the insect, the sides are on the two wings. 

Further back is a third black spot similar to the second, but very much 

fainter, and the final point of the wings, a darker gray than the rest, 

makes a last noticeable spot. The specks on the wings are too small 

to be called spots. The three pairs of legs are of different lengths; the 

second pair has one spur, the third has two. In color they are gray, 

with black rings. 
I have only studied these insects during the blossoming seascn of 

August. Professor Penzig, who has made longer studies of them, says 

that there are three generations in each year; the first in April and 

May, the second in August, and the third in October and Novem- 

ber; according to him the winter is passed as an egg from this last 

generation. The first generation in the spring from these eggs is not 

strong or prolific, and not soharmful. The August generation is the 

most mischievous. They were first noted as hurtful in Corsica, later in 

Sicily by M. Panizzi. The methods of destruction used against this 

insect and the next two are to pick up and burn the flowers attacked 

and to gather all grass and weeds growing near the trees, dry them and 

burn them in heaps under the trees at night-fall. A great many butter- 

flies attracted by the light are destroyed, besides other forms of insect 

life, under the burning heaps. 

Ephestia guidiella (Milliere).—A Phycide described by M. Milliere, of 

Cannes, who gave it this name because he first found it upona Daphne 

gnedium, a shrub quite common on the hills. It seems to be polypha- 

gous, however, as it is found on many plants; besides this they are 
found under the whitish, sticky, cottony heaps deposited on fruit and 
leaves by the Dactylopius citri. 

It has the form but is a little larger than the Acrolepia. It differs 

trom the latter in color, being blackish, with a band of darker shade 

on each side, dotted or marbled. The larva is hairy ; there are hairs even 

around its eyes. Its head and first thoracic ring are a brighter color. 

Placed in alcohol it is a lighter shade, becoming a chestnut, the band 

on the sides very marked. It is very lively, seems to flee the light and 

is longer in preparing for its transformation than the Acrolepia. It 

first makes a loose shelter, in which it spins a cocoon impenetrable 

and whiter than that of the other, aud while longer in preparing the co- 

coon, it is at the same time longer in changing from chrysalis to but- 

terfly, nine days instead of six. The butterfly is larger and a dark 

gray. Its wings, instead of being folded in a spindle-shape, are folded 

more in the shape of an acute-angled triangle. The body is mouse- 
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gray beneath, a little darker above, the abdomen is well furnished 
with hairs, the under part of the wings is a brilliant ash-gray. The 
upper wings are fringed only at their extremity and on the inner side. 
Their general shade is lees of wine, with metallic luster, two light de- 
signs cross them. When its wings are spread this color is brighter, 
but the design fades and nearly disappears if the insect is long on the 
wing. The under wings have a darker shade above than below, their 
fringe is long, especially the outeredge, adark lineseparates the fringe 
from the rest of the wing. The legs are an even gray, something the 
shade of the under part of body and wings; with wings spread the 
Ephestia guidiella measures about 0.015, while the Acrolepia citri 
measures but 07.010 or 07.012. Professor Penzig thinks it has but 
two generations. The discovery of the larvae of these insects in the 
heaps made by the cocci raises the question, yet unsettled, whether 
they feed upon the latter, and so are not wholly harmful. 

Eupithecia pumilata (H. G.).—A geometride larger than the Ephestia, 
As the butterfly varies in its markings so the larve of this insect vary 
so much as to make detailed description difficult Its body is cylindri- 
cal; six true legs appear, but those onthe tenth ring and on the twelfth 
and last are false. The body is yellow-green, with black lines on the 
sides. In the middle of the back along:tudinal line from which, on each 
ring, a line runs at right angles down the sides; the body is covered 
with thinly-scattered hairs. The chrysalis, yellow-brown, is quite 
slender. 

The specimens of the butterfly that I have raised are a grey-yellow 

color, brighter beneath than above. The eyes are large and greenish. 

The under wings are marbled, with little irregular blackish spots. They 

are notched in the back part and have a darker line serving as base to 

the fringe. The upper wings, larger and darker, have the same dark 

line. On their field there are, besides the spots which the under wing 
bears, designs lighter and darker. 

The diptera are represented by oue small fly, in color blue, striped 

with yellow, which lives in its larva state in the pulps of the oranges, 

It is the cerutitis hispanica (B). M. Peragallo could find nothing more 
‘detailed than this fact noted by Colonel Goureau. 

Of coleoptera, the curculio-otior-hynchus meridionalis, which attacks 
the young shoots of the olive, is equally fond of the orange-tree, and 

all lemons which fall on the ground in damp places are pretty sure to 

contain more or less of the dark yellow carpophilus mutilatus, and to 

show the small, round hole in its skin by which entrance was effected. 

To obtain a specimen, it is only necessary to squeeze the lemon, and the 
carpophilus comes out with the juice, but not wet by it. 

The Morphée or Fumagine.—After years of study and discussion of 

this disease, which gives the leaves of a grove the appearance of being 

coated with soot, scientists have united in the belief, well founded, that 
it is due to the liquid excrement of one of the cocci in which germs of 
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mushrooms find congenial soil for growth and do grow very rapidly. 

To prove the power of this insect to eject to some distance its excre- 

ment, M. Peragallo confined in a glass insect-case several live speci- 

mens of the cocus on orange. tree leaves already affected with fumagine. 

Within twenty-four hours the glass was sprinkled with tiny drops of 

a viscous liquid, white and transparent, which had evidently been pro- 

duced by the insects, and which were soon covered with fumagine from 

germs in the air. For its cure, the abbé Loquez says: : 

Have no excess of humidity, plant farther apart, give the trees air, let them grow 
tall, be moderate with irrigation—water gives fruit but is liable to injure the tree— 

finally, burn the infected branches. 

M. Riviere suggests lime-water washes, fumigating with tobacco, 

washing and brushing the leaves, branches, and fruit. Dr. Signorel 

adds hanging wisps of straw soaked in coal-tar under the trees. At 

Mentone petroleum and vinegar-water are both used as washes. 

Two methods are given in the record of the Entomological Society of 

France for 1883; the first from Greece, the second from Sicily : 

(1) Prune well and syringe the trees with the following mixture: 

Kight parts water with one each of petroleum and quick lime finely 

powdered. 
(2) Powder the trees while damp with dew with fresh or unleached 

wood ashes. 
To sum up, keep the trees healthy, do not plant in low places or 

where there is much fog, cut off sickly branches, and destroy by hand as 

many insects as possible. 

“Gum” shows great weakness and probable death of the branch on 

which it appears; it is considered to be a cryptogamic disease. M. 

Peragallo gives the following insects which seem to be friends of the 

orange and lemon trees: 

Syrphus hyalinatus (de Fallen).—From larve found af Mentone and 

Roqueburne, 1n whose neighborhood were quantities of the larve of 

Acrolepia citri, black and dried, were developed in his breeding cases a 

diptera already known as destructive to the coccide, identified as the 

Syrphus by alinatus (de Fallen). This insect is considered by M. 

Peragallo as one of the most useful parasites of the lemon trees, living 

as it does on different kinds of insects hurtful to the tree and being 

quite common in some sections. Ue has found also in the chrysalides 

of Microlepidoptera larve which gave birth to tiny Hymenoptera as 

yet unnamed, and in one case records the birth of a Hemerobius 

chrysops from the chrysalis of a Hupithecia pumilata; these latter 

cases being more truly in the nature of parasites than the Syrphus 

hyalinatus. 
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List of oranges and lemons grown on the Riviera. 

Citrus Aurantium— 

Vulgare, 
Sinense, 

Depressuin, 
Pyramidale, 

Nlicifolium, 

Crispum, 
Piriforme, 
Latifolium, 

Genuense, 

Duplex, 

Nicense, 

Microcarpum, 

Minutissimum, 

Gibbosum, 

Corniculatum, 

Melitanse, 

Hierochunticum, 

Balearicum, 

Sigillatum, 
Mammiferum, 

Limetiforme, 

Oblongum, 
Ellipticum, 

Oliveeforme, 

Torulosumn, 

Carnosun, 

Rugosuw, 
Ruginosum, 
Pomum Adami Parisio- 

rum, 

Nobile, 

Longifolium, 

Multiflorwn, 

Angustifolium, 
Tardum, 

Aspermum, 
Grassense, 

Coniferum, 

Imbigum, 

Lusitanicum, 

Otaitense, 

Mutabile, 

Lunatam, 

Loursiro. 

» 156A——7 

Citrus Bigaradia— 

Corniculata, 

Sulcata, 

Fetifera, 

Canaliculata, 

Cyathifera, 

Caliculata, 

Crispifolia, 

Multiflora, 
Violacea, 

Duplex, 

Spatafora, 
Mamillata, 

Longifolia, 

Volcameriana, 

Racemosa, 

Neapolitana, 

Asperma, 

Itan, 

Sallesiana, 

Macrocarpa, 

Hispanica, 

Florentina, 

Coronata, 

Glaberrima, 
Duleis, 

Salicifolia, 

Simensis, 

Myrtifolia, 

Fasciata, 

Bizarria. 

Citrus Bergamiu— 

Vulgaris, 

Torulosa, 

Parva, 

Mellarosa, 

Mellarosa ‘Plena. 

Citrus Limetta— 

Valgaris, 
Parva, 

Acris, 

Hispanica, 

Romana, 

Tuberculosa, 

Auraria, 

Citr 

Pomuin Adami. 

us Pompelmos— 
Decumanus, 

Vulgaris, 
Crispatus, 

Chadock, 

Ragemosus. 

Citrus Lumia— 

Citr 

Dominica. 

Rhegina. 

Conica. 

Ollula formis. 

Valentina. 

Gallitia. 
Dulcis. 

Saccharina. 

Aurantiaca. 

Rubescens, 

Limeta. 

us Limonum— 

Sylvaticum, 

Incomparabile, 

Tenue, 

Striatuimn, 

Pusillum, 

Calabrinum, 

Caly, 

Bignetta, 

Bignetta magna, 

Hardonium, 

Rosolinum, 

Aspermum, 

Ponzinum, 

Duplex, 

Ligusticum, 

Roseum, 

Barbadorus, 

Neapolitanum, 

Globosum, 

Parvum, 

Hispanicum, 

Balotiuum, 

Mellarosa, 

Peretta, 

Peretta Spatafora, 
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List of oranges and lemons grown on the Riviera—Continued, 

Citrus Limonum—Continued. Sancti Remi, Cornuta, 
Peretta Striata, Nicense, Salodiana, 
Peretita Florentina, Paradisi, Plena, 
Peretta Longa, Ferrari, Dulcis, 

Vulgaris, Amalphitanuin, Florentina, 
Ceriescum, Chalcedonicum, Elongata, 
Cajetanum, Bimamillatum, Rugosa, 

Fusiforme, Digitatum. Romana, 

Oblongum, Citrus Medica— Sulcata, 

Canaliculatuim, Vulgaris, Costata, 

Imperiale, Cucurbitina, Glabra, 

Laure, Tuberosa, Simoniformis, 

Racemosum, Maxina, Parvra. 
Rheginum, 

WILLIAM HARRISON BRADLEY, 

Consul. 
UNITED STATES CONSULATE, 

Nice, May 5, 1890. 

CORSICA. * 

REPORE BY CONSULAK AGENT DAMIANI. 

Situation.—Trees of the orange species thrive in Corsica if cultivated 

at an altitude of 200 to 400 meters above the sea-level; below that they 

-are dwarfed in their growth, and above 400 meters they are affected 

by the cold. The tree requires a deep, fertile, and pervious soil, irriga- 

tion during the heat of summer, and shelter from high winds. Damp 
and compact soil does not suit; but it thrives best in a clayey siliceous 

clay limestone, or a pervious, siliceous, clayey soil. Ona damp soil the 

roots are soon injured. The ground must not only be wholesome and 

pervious to water, but it must also be rich iu mold. 

Cultivation.—Both the orange and lemon trees require much atten- 

tion if they are to yield abundantfruit every year. If planted on ground 

exposed to the north wind, they must be sheltered by triple rows of the 

pyramidal cyprus or the Eucalyptus globulus. Twice a year, in spring 

and autumn, the ground at the foot of the tree is dug up, and in Sep- 

tember and October, or in February and March, well manured with all 

kinds of nanure, according to the season; generally, before winter, veg- 

etable manure, more or less decomposed, and the refuse of farms is 
used. 

Pruning.—The cutting or pruning does not differ from that of other 

fruit trees. It is done at the end of the winter when it is dry; the top 
is rounded and the inside is carefully exposed to the influences of the 

- sun and air. . 
Climatic influence.—The orange tree can not support cold beyond 5° or 

6° centigrade below zero. ‘The lemon is even more delicate and will only 

* Translated ut the Marseilles consulate. 
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thrive in localities where the thermometer does not fall below 2° or 3° 

centigrade. It must be planted on hills exposed to the south and well 

sheltered against north and northeast winds by elevations or artificial 

means. It must be irrigated by running water, by trenches, every four- 

teen or twenty days and must be placed in holes having 1 meter or 

1.30 centimeters square in depth, or the ground must be dug to a depth 

of 90 centimeters, which is preferable. The trees must be 5 or 7 meters 

distant from one another, according to the fertility of the soil. 

Insect pests.—The lemon is also liable to be injured by winter frosts, 

by jaunisse or chlorose, or by excessive humidity. It is also attacked by 

kermes or the white louse (Dorthesia citris), the cochineal (Cocus citris), 

and by fumagine. The jaunisse and decay of the roots is arrested by 

draining the ground, the multiplication of insects and fumagine is 

stopped by syringing the branches and leaves with hyposulphate of 

lime in March and April. 

Maturity.—The lemon and orange begin to bear fruit the third year 

after grafting, but do not produce abundantly till the fourth or fifth 

year. They are generally best from the ninth to the twelfth year 

and yield on the average 3,000 fruit. The lemon tree yields even 

more. The fruit is gathered with much care and after the disappear- 

ance of the dew. They are packed in cases andin rows, after being 

wrapped in thin paper. Each case contains about 500or 380 to 400 

oranges. 
Varieties.—The kinds cultivated in this locality are— 

Oranges: The Sweet Fruit of Brazil (Brasiliculis), the Blood Red 

(Hiero chuntisum), the Sweet Portugal (Lusitanirum), the Sweet Malta 

(Meliteuse), the Otaite (Otaiteuse), and the Mandarins (Nobilis.) 

Lemons: Bignette of Genoa, the most productive; Bignette of Va- 

lence, without pippins (Citrus aspernum); Bignette of Spain (C. his- 

panium); Bignette of Malta (C. meliteuse) ; Bignette of Vulgare (ordi- 

naire). 
Simon DAMIANI, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 
Bastia, February 6, 1890. 

MARSEILLES. 

REPORT BY CONSUL TRAIL. 

In this consular district orange and lemon trees are only cultivated 

to any extent in Corsica. 

The climate in the region around Marseilles itself is not temperate 

enough for these two trees. Up till about thirty years ago there were 

plantations still in the plains of Toulon and Hyeres, but even these 

have tong since been converted into market gardens. 
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They are now only to be found towards the eastern boundary, and here 

only chiefly orange trees that are cultivated more for their blossom than 

for their fruit, orange blossom being used in large quantities in the dis- 

tilleries in Grasse, Cannes, Nice, and other centers of the perfumery 

industry. 
CHARLES B. TRAIL, 

Consul. 

MARSEILLES, April 30, 1890. 

MENTONE. 

REPORT BY CONSULAR AGENT OLERICY. 

Varieties —The names of the best qualities are (1) Fleurs, (2) Cé- 

riesche, (3) Granetti, (4) Verdame. 
Situation.—There is not any special situation for those qualities ; they 

are corresponding to the four blossomings of the tree. Orange and 

lemon trees grow near the sea as well as upon the hills, but exposition 

to the sun is to be preferred; so also is hilly ground when there is 

water, but level ground is good too. 

Soil.—Calcareous and permeable soil is best. 
Climatic influence.—A mild and temperate climate has a great influ- 

ence on the growth of the trees. 
Temperature.—They grow well in a high temperature, 32° centigrade; 

they freeze under 3° centigrade. Cold and damp nights are injurious ; 

those warm and with an ordinary atmosphere are favorable. 

Rain-fall.—_In Mentone the rain is generally calculated at about 85 

cubic centimeters per year. Spring and autumn rains are the best. 

Irrigation.—One irrigates in summer from June 21 until August 30 

with water gathered in the hills and kept for the purpose; after the 

blossoming and three times during the summer at iutervals of a month, 

500 liters every time. 

Cultivation.—The orchards are plowed twice a year. 

Pruning.—The trees must be pruned every year and according to the 

plantation. 

Picking and curing.—Lemons are gathered in Mentone four times a 

year; oranges twice, January to April. Lemons and oranges must be 

firm and not too ripe when they have to be exported. 

Planting and propagating.—The trees are planted at a distance of 5 

or 6 yards to have a regular plantation. Lemon trees are propagated 

by grafts on bigaradiers or bitter Jemon trees. Orange trees from seeds 

are better but less resistant. 
Maturity.—The trees are grafted when four years old; they do not 

give a very good gathering before being fifteen years old. 

Insect pests.—The morphée and the fumee are the two diseases of 

the orange and lemon trees; the former is an iusect, the latter a mush- 
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room ; no remedy has yet been found. All birds destroy the injurious 
insects. 
Fertilizers—Farm manure is the best; it lasts two years. Rags, 

horn scrapings, and sesamum are also used. The manure is placed at 
the foot of the tree in November; 100 kilos of dung, 30 kilos of rags, 15 
kilos of sesamum or horn scrapings; the quantity of manure is accord- 
ing to the strength of the trees. 

AUGE CLERICY, 

Consular Agent. 
UNITED STATES CONSULAR AGENCY, 

Mentone, May 15, 1890. 

ITALY. 

CARRARA. 

REPORT BY GONSUL RIOE. 

[From statistics supplied hy the consular agent at Carrara. ] 

ORANGES AND LEMONS IN CARRARA. 

Varieties.—There is no special nomenclature for the oranges grown 

within this district; the only ones differing from the common ones are 

the red ones called sanguigni. The mandarins and citrons are raised 

but on a limited scale. 

The lemons grown within this district are divided into two classes— 

the sweet lemons with the thick rind, and the bitter ones with a thin 
one; the latter are much smaller, but contain more juice and are better 

for preserving, therefore more in demand. 

Situation.—Lemons and oranges are produced, but vot extensively ; 

generally cultivated about 4 kilometers from the sea, with about 50 to 
100 meters elevation, the most preferable position being one with a 

southern warm aspcet, but bearing in mind that there is always an 
undersoil of gravel. 

Climate.—The maximum temperature is 30 degrees centigrade, mini- 

mum, .05. Medium annual fall of rain, 395 millimeters, the greater part 

of which falls during the months of October, November, December, 

and January. 

Irrigation. —The irrigation is done two or three times a year, from 

July to September, that is, during the ripening of the first crop of lem- 

ons and when the second crop is in blossom. : 

Fertilizers—The plants are manured and hoed once a year, usually 

during the winter. The manures used are generally stable manures, and 

in the spring they are also enriched with liquid sewage. 

Pruning.—The plants are pruned almost to the very top every two 

years. 
Picking.—Lemons are gathered at various turns during the year and 
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on an average every three months. Oranges are gathered during the 
months of December and January. After gathering they are placed 

in baskets and sent to the different markets in Tuscany either by rail 

or by wagon; none are exported. 

Propagation.—Plants are propagated from the seed of the bitter 

oranges or lemons, and are after grafted by the usual process. For 

the oranges the sweet seed is preferred, it giving finer plants, bearing 

better fruit; these, however, bear much later and are more liable to be 
attacked by the disease called “ gommosi” or “gummy.” 

Maturity.—The plants bear fruit when about seven to ten years old 

and live for many years—some plants have record of one hundred years, 

Insect pests.—The only insect which damages the orange plant is a 

sort of black ant, which breeds an insect that sucks the juice of the 
tender sprigs, thereby impoverishing the parent plant. 

WILLIAM T. RICE, 

UNITED STATES CONSULATE, Consul. 
Leghorn, May 23, 1890. 

GENOA, 

REPORT BY OONSUL FLETOHER. 

[Reprinted from Consular Reports No. 414.] 

ORANGES AND LEMONS. 

The genus Citrus for economical cultivation is divided into three 

classes—the orange, citron, and lemon. 

Varieties.—The varieties of oranges generally cultivated in this prov- 
ince are: 

(1) Citrus Bigaradia dulcis, or sweet orange. 

(2) The Melangolo of China, or Citrus Bigarradia cenensis. 

(3) Citrus deliciosa, or Mandarin orange, aromatic and saccharine. 
Two kinds of citron are cultivated : 

A. Citrus medica rugosa, wrinkled fruit, very good eandied or other- 
wise preserved. 

B. Citrus medica cedrato, a very precions and aromatic fruit, the 
shell of which is also candied. 

The following are the varieties of lemon raised here: 

A. Citrus limonum, a lemon very good for its acid and medicinal 
virtues. 

B. Citrus limonum tenno, a lemon of gentle rind, fruit rich in acid, 
but too tender to stand transportation. 

C. Citrus limonum oblongum, an oblong lemon, considered very val- 
uable on account of the quantity of acid it contains. 

These three varieties are ranked as the best, and therefore are cul- 
tivated the most in this vicinity. 

Productive age.—Sharp fruit. trees gives full erops when about, say, 
from sixteen to twenty years old, wud they keep yielding exeellent crops 
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for many years afterwards. It is not often that these varieties become 

very old, say, not over one hundred years. The foliage expands to a 

remarkable degree, and an average plant will usually produce 5,000 fruit 

per annum; especially can this be said of the lemon tree. 

Planting.—Before the malady gomma (gum) manifested itself it was pre- 

ferred to multiply the trees by burying the ends of shoots in the ground at 

proper distance ; these shoots soon took root, but now the seed of Melan- 

golois planted, into which, when grown to a certain size, the qualities 

desired are grafted. The Melangolo tree up to the present time is in 

@ very healthy state and forms a good trunk in which to graft all 

varieties required. Sharp fruit trees are planted at a distance of about 

17 feet apart on flat land and from 13 to 14 feet apart on hill-sides. 

The shade of one tree on another is injurious to the blossoming of the 

latter, therefore care should be taken that fair space be given all the 

plants in order to have nature do its best for man. The average num- 
ber of trees in a hectare of land (or 2.471 acres) is 490, and with 

this number as a basis from which to calculate it gives a space of 

about 20 square meters for each tree. 
Situation of orchards.—Orange and lemon orchards in Liguria are all 

on the sea-coast. Flat and hilly lands in orchard are alike protected 

by lofty mountains from northern winds. This state of affairs appears 

necessary; the temperature must be constant, for even the slightest 
frost damages the lymph of the plant and juice of the fruit. Orange 

and lemon groves can be, and are, cultivated inland, but the tempera- 

ture in such places must not reach higher than 40° centigrade and not 

lower than 2°, or by Fahrenheit scale, 104° and 32°. Inland orchards 

usually do well around lakes on account of the constant climate. Groves 

are also to be seen on table-lands, but always on the south side of mount- 

ains; in such localities the temperature is as given above. Sharp fruit 

trees need a damp soil, and if the land does not contain sufficient moist- 

ure it is impossible to obtain a good crop. On naturally dry soil, there- 

fore, water near by is of great value. 

Orchards in this province and in all Liguria are near the sea and pro- 

tected from the cold northern winds by mountains. Many small groves 

can be seen beside stone walls, to which the branches cling, particularly 

the lemon. The land throughout this province being so mountainous, 

it must be taken for granted that but few orchards can be seen on so- 

called flat lands. 
Cultivation.—Orange and lemon groves, on account of the irregular 

formation of the surrounding country, are necessarily small, and they 

are owned by about as many people. On account of this natural ab- 

ruptness and irregularity, added to the fact that the orchards are not 

large, it is the opinion of the owners that irrigation is too expensive. 

Further, the soil on which groves are planted is what the Italians term 

strong, and it is claimed for it that it retains moisture for a long time. 

Again, an idea prevails among the people that springs are of no great 

depth here, and consequently the water therefrom courses through the 
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earth, and at no great distance from the surface, and that such an ex- 

istence waters the roots without the aid of man. A happy belief! 

Certain it is, however, that at Nervi, a few miles along the coast from 

Genoa, orchards thrive with but little irrigation, and this state of af- 

fairs is noticed even in the dryest seasons. Unless groves have strong 

soil, as above mentioned, and are moistened by an unseen water-course, 

thay will prove svipnofidable if the owners do not nourish the dry roots 

as often as, say, once in eight days. In the first four or five years cul- 

tivation between the plants is possible, but when the tops of trees reach 

a certain expansion cultivation would seem impossible, or, at least, im- 

probable. 

Produce and expense.—When the tree reaches between the ages of 

fifteen and twenty years each one is expected to yield abundant fruit, 

the orange from 400 to 600, and the lemon from 600 to 1,000. On strong 

soil and with proper care as the orchards advance in years itis said that 

a lemon tree will yield from 3,000 to 5,000 fruit per year. The ground 

js manured like unto the olive groves, some kind of compost, etc. 

The expense is estimated as about the same, namely, $05 per hectare 

(2.471 acres) per annum. 

SUMMARY. 

Oranges and lemons are not raised in such quantities in this consular 

district as to admit of large exportation, but the trade in olive oil is a 

big item. 
The following table is copied from advanced sheets of what is de- 

signed as an accurate report of the importation and exportation of olive 

oil, oranges, and lemons for the year 1883, to be soon issued by the 

chamber of commerce of this city. 

EXPORTS OF LEMONS AND ORANGES. 

Lia: Plata; State’ cn cccn02 seaeccdive nc o's es dsl cose ceeevdcesegt Heeeee 3 39, 102 

PYOUUG snes coveus yeneanens nes ee ben unas 5) eee eee te eeee ee eee aaasernnsee ¥ 4 32,502 

Bieland cosuss az xcea cwopee secseneeeses aaacene 2 < 5G dette Setneisel omega certigs 8,75 

BP y Pt oes sence vesewssewexe Jude huUeeN oe bo ew See ttewee vee eee cece wee 4,577 

TOG) i ..32 s4 es cee reese cet peice sees selecea gee eae gedaan Coes 84, 961 

IMPORTS OF LEMONS AND ORANGES. 

PRON COs cancseaenien . xcs teases vets. ac een wees WHEY sees Se 6, a7s 

Tripoli anil “aiiliene ‘Afeieat PORGBs cee seek, fen eee essen eet 66,155 

vei cache Matas iM Ay ttattd Nee et teed re aie et rah ate 1, 830 

OUD ceca ciaause oe sv ne. aoe he aceon Oe nadars Ghai Mameee ase a cke tees 74, 863 

Total exports over over imports ...... 0.2... 02-262 2 ee eee ce eee 10, 098 

JAMES FLETCHER, 

Consul, 
UNITED STATES CONSULATE, 

Genoa, Italy, May t, 1884, 



ORANGES AND LEMONS IN MES@INA. 495 

MESSINA.. 

REPORT BY COUNSEL JONES. 

ORANGES AND LEMONS. 

Varieties.—Best variety for profit, the citrus lusitanicum (orange) ; 

citrus lusionium and citrus fusiforme lemon. Other choice varieties 

worthy of culture and for profit are the citrus bergamia (bergamot) ; cit- 

rus deliciosa (mandarin) ; citrus luiretta. There are some thirty other 
varieties of less note. 

Location.—The finest lemon-groves are in the neighborhood of Briga, 

Pezzuolo, Giampilieri, Santo Stefano, Saponara, Rometta. The finest 

orange groves at Francavilla and Rouella, in the valley of the Alcan- 

tara. 

Distance from sea.—Lemon trees do better nearer the sea than orange 

trees; they thrive at from 4 to 2 miles from the shore; orange trees 

from 2 to 6 miles. 

Elevation.—The greatest elevation at which lemon trees do well is 

1,500 feet. Orange trees do well at 2,700 feet above sea-level. 

A southern exposure is best; but it requires the most water. A 

northern exposure is generally too cold. An eastern exposure exposes 

the trees to April frosts. A western exposure is always damp. 

The lemon, like the vine, delights in hill-sides, facing south. Plains, 

as well as hill-sides, are well suited to the orange. 

Soil, ete—In this district the finest lemon groves are on argillo-calea- 

reous soil of the Tertiary period, and on calcareo-argillaceous soil of 

the Quaternary period. These two soils are the best for both oranges 

andlemons. Sandy soil is not well adapted to orange and lemon cult- 

ure, as it is too thirsty. When grown on sandy soil these trees are 

small and their late fruit (fruit from the last June blossoms, which at 
latest must be gathered in February and March) is spongy and unfit 

for transportation. Oranges do better than lemons on sandy soil. 

Climatic Influences.—The climatic influences in this district are sel- 

dom injurious to orange and lemon trees. The lemon requires an 

equable climate to produce perfect fruit. The orange and mandarin are 

hardier and suffer less from sudden changes of temperature; they do 

well at a higher elevation than the lemon and at a greater distance from 

the sea. 
Temperature.—The temperature in this orange and lemon district 

ranges from 34° to 100° Fahr.; should it, however, exceed those limits 

for a few hours only the trees soon rally. During the winter of 1887 

the mercury fell to 22°, and the tender twigs were frozen ; these being 

at once cut away, the trees were none the worse for the cold. During 

the summers of 1888 and 1889 the mercury rose to 103°; an extra supply 

of water soon made the trees look as green as ever. 
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The average temperature is 96° in summer and 42° in winter; mean 

annual temperature 70°. Nights cold or warm, sultry, moist, ordinary 

atmosphere. 

Spring and autumn the nights are frequently cold, and still always 

above freezing-point, however, and do no damage. 
Warm nights increase the evaporation but do not injure the trees. 

In March and April the cold at early dawn sometimes blights the blooms, 

which would otherwise produce the “ bastard ” or late fruit. 

Daring the summer the atmosphere is seldom if ever dry. In winter 

the air is dry when the wind is north, which rarely happens. West 

and northwest winds are damp. The prevailing wind is the sirocco 

(southeast) ; it is generally warm and moist. 

The average moisture of the atmosphere is 0.025 millimeters; quite 

inadequate to the successful culture of the orange and lemon. Only 

groves of the stiffest clay or calcareous soil with a wet subsoil can dis- 

pense with irrigation. Oranges stand drought better than lemons. 

There are but few sultry days except in the early spring, when the 

atmosphere is saturated with moisture ; at this period rain is not wanted, 
and often proves destructive to the crops. 

The average annual rain-fall is 22 inches. From April to September 

it seldom rains, but poursin torrents in September and October, causing 

great damage. The heavy rain during the night of October 1, 1889, 

destroyed a number of groves. Light, steady, and constant rains occur 

in March and April. 

Rain in May and June damages the blooms. Rain in September 

helps to develop the bastard fruit. Too much rain causes the trees to 

become chlorotic, and predisposes them to the “ gum;” it also makes 
the fruit watery and destroys its keeping qualities. 

LIrrigation.—Generally speaking, throughout Sicily, orange and lemon 

culture is impracticable without irrigation. There are a few exceptions 

to this rule, however, in certain favored localities. 

The trees are watered for the first time in June, when the fruit from 
the early blooms is the size of a pea and the trees are still in bloom. 

The amount of water required to the acre depends upon the age of 

the trees, the nature of the soil, altitude, exposure, etc. Onan average, 
each lemon tree, on moderately moist soil, requires 200 liters of water 
at each watering; 2,000 liters of water a year. 

Cultivation. —Vegetables are planted between the rows until the trees 

are large enough to shade the ground. Young trees are in consequence 

worked six times a year. When the trees have attained their full 
growth they are worked but seldom. 

The first working of a full-grown grove takes place in October or No- 

vember. after the autumnal rains have madeirrigation unnecessary. A 

grubbing-hoe is used to stir the soil, cover the weeds, and draw away 

the earth from the foot of trees. The second working is in March, 

when the earth is thrown back to the foot of the trees. The third work- 
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ing is in April, after which the land is trenched and a basin is made 
around each tree. 

Fertilizers.—These groves are badly fertilized, as there are no good 

fertilizers bere. Stable manure is so mismanaged that it furnishes 
but little plant-food. 

Fifty-five pounds of stable manure are applied annually to each 

young lemon tree. These gardeners are now finding out that this 

amount is too great, although the manure is of an inferior quality. 

Lemon groves in bearing are manured every three or four years; 

55 pounds of cow or stable manure to the tree. 

Some gardeners put the manure in the irrigation trench, and let the 

water spread it around the trees; others scatter the manure around 

the trees, turn it under, and then irrigate. Experiments are being 
made with sulphate of ammonia. 

The best time to fertilize orange and lemon trees is from April to 

May. To obtain bastard fruit the trees are fertilized in October. 

Pruning.—A tree is never pruned until itis four years old; its suck- 

ers and badly placed branches only having been cut away up to that 

time. Trees are generally pruned in March, after the crop has been 

gathered, but no precise date can be given. These trees are always 

pruned high from the ground; their lowest branches are at least 7 feet 

above the soil, except when they are directly. exposed to winds from the 

sea, in which case they are kept low that they may escape, a8 much as 

possible, from the salt spray. Pruning should not be-practiced in sam- 

mer, as, at that season, the wounds are hard to heal and are apt to pre- 
dispose the trees to gangrene and other diseases. 

Picking—Lemons are gathered from October to August; oranges 

from November to April. Lemons are picked whilst immature for 
foreign markets, and should not weigh less than 80 grams each. Lemon- 

juice and essence are extracted from inferior lemons. The greatest 

care is necessary in gathering the fruit not to bruise it. After the stems 
have been cut close the fruit is wrapped in tissue-paper and carefully 

packed in boxes containing from 300 to 360 lemons and from 160 to 

200, 240, 300, and 360 oranges. 
Planting.—One hundred and sixty-two trees are planted to the acre, 

Propagating.—The lemon is now budded on the bitter orange stock 

(Citrus bigaradia). Prior to 1870 the seedling only was budded, but 

this tree having been destroyed by the gum the hardy bitter orange 

stock has taken its place. The several varieties of oranges grown are 

also budded on the bitter orange stock. 

Varieties.—The best varieties are budded; seedlings never reproduce 

their own variety. 
Orchards.—The orchards are generally small, averaging from five to 

seven acres. The high prices that ruled a few years ago induced small 

land-owners to plant out orchards, but prices having fallen and diseases 
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having made their appearance many of these orchards have been aban- 
doned. 
Maturity—Trees begin to bear at six years of age and are most pro- 

lific at twenty. The greatest age of the average tree is fifty years. 

Orange trees sometimes last eighty years. 
Insect pests —A number of insects attack orange and lemon trees: 

The Coccus hesperidum, Kermes aurantiis, ants, Mytilaspis fulva, Secanium 

hesperidum. 

The most troubiesome of the parasites is the coccus, which belongs 

to the order of the hemiptera and to the suborder of the homoptera, and 

is vulgarly called the scab. In the spring it propagates rapidly in 

damp, warm weather. It prefers thelemon tothe orange. Thisis very 

detrimental to trees that are overshadowed by taller trees or that have 

not had their heads opened out to let in light andair. Remedy: a solu- 

tion of lime. 

The Kermes aurantii is partial to the orange and punctures its leaves 

Remedies: Solution of lime, solution of sulphate of copper, kerosene, 

infusion of tobacco. 

The best way to get rid of ants is to destroy their hills in February 

with kerosene; fumigations of sulphur are also resorted to. 

The Mytilaspis fulva; remedy, solution of phenic acid. The Secanium 

hesperidum ; remedy, sulphur fumes. 

Beneficial insects—TLhe coleoptera (of the cochineal family) and the 

hemiptera, above mentione@, feed on the aphides. 

Parasites.—There are no known parasites of the injurious insects. 

Small birds, if preserved from ruthless sportsmen, would prey upon 
these destructive insects. 

Picking and curing.—The fruit is gathered in baskets, lined with cloth, 

and piled at the foot of a tree, where expert workmen trim the pe- 

duncies close to the fruit and examine each orange and lemon, selecting 

the choice ones for exportation. This fruit is then carried in large bas- 

kets to the warehouse, where, after a second careful inspection, women 

wrap it in tissue-paper. The fruit contained in each box must be of 

the same size. These packers are most expert in classifying the fruit. 

Sight and touch are the only sizers used. If the boxes are kept for any 

length of time in warehouses, they are opened once every three weeks 

that their contents may be carefully re-examined, and the damaged 

fruit removed. Time is the only curing process for both oranges and 
lemons. 

WALLACE S. JONES, 

Consul. 
UNITED STATES CONSULATE, 

Messina, January 27, 1890. 
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MESSINA. 

REPORT OF OONSUL JONES. 

{Republished from Consular Report No. 102. ] 

ORANGES AND LEMONS. 

In Sicily lemon culture is 30 per cent. more profitable than orange 

culture; lemon trees are more prolific than orange trees. Prices for 

lemons are higher than for oranges. The province of Palermo is the 

great orange district of Sicily. Throughout the province of Messina 

the orange was exterminated in 1865-1870 by the “gum,” and the lemon 
budded on the wild orange has taken its place. To defy the ravages of 

the gum the bud must be put in the wild orange stock at least 3 feet 
from the ground. 

ORANGES. 

The bulk of oranges shipped from Messina comes from the province 

of Reggioonthemain-land. In Calabriathey begin gathering the orange 

in October ; their fruit is hard, sour, and of a whitish appearance; itis 

shipped to England. Shipments of oranges to the United States begin 

in December. They begiu gathering oranges in Sicily in November, if 

we except small shipments to London of unripe and undersized oranges 

from Milasso, 30 miles to the northwest of Messina. This poor fruit is 

quoted at about 70 cents a box in October ; deducting 20 cents for cost 

of box, leaves 50 cents for the fruit and handling. These oranges are 

bought by confectioners. 
The climate of southern Italy being warmer in summer than that of 

Sicily (Sicily, surrounded by the deep waters of the Mediterranean, is 

cooler in summer and warmer in winter than the province of Reggio), 

and the oranges being generally grown on a light, sandy soil, account 

for their maturing earlier in Calabria. As just stated, the first gather- 

ing of oranges in Sicily occurs in November, but most of the crop is 

gathered in December and January. The Sicilian grower prefers run- 

ning the risk of damage by frost (but two crops have been injured by 

cold during the last twenty years) to gathering his oranges when they 
are still too immature. Sicily oranges, which are, of course, not fully 

ripe when gathered, keep well for fortydays. Frequently the fruit when 

gathered is allowed to sweat in the groves from two to three days, piled 

on the ground and covered over with tarpaulins; it is then wrapped in 

tissue paper, boxed up, and sent to the city. Fruit is also sent directly 

from the groves. All fruit upon reaching the exporters’ warehouses is 

carefully inspected, selected, and wrapped in fresh tissue paper, and re- 

packed, Exporters ship their oranges as soon as packed. 

COST OF PACKING—SHIPMENT. 

During the shipping season large tirms in Messina employ as many 

as three hundred women and girls, paying them 20 to 25 cents a day— 
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nine hours’ work. ‘The women select and wrap up the fruit. Men are 

employed to pack the fruit and handle the boxes; they get from 40 to 

50 cents a day. The stevedores handle the boxes with great care. The 

steamers give all possible ventilation to the fruit during the voyage. 

Fruit possessing the greatest keeping qualities is sent in sailing vessels 

to the United States. The duties paid on oranges and lemons enter- 

ing the United States are as follows: On oranges in boxes, capacity 

not exceeding 24 cubic feet, 25 cents per box; half-boxes, capacity not 

exceeding 1} cubic feet, 13 cents per half-box ; bulk, $1.60 per thousand ; 
barrels, capacity not exceeding that of the 196-pound flour barrel, 55 

cents per barrel; packages not especially enumerated or provided for, 

20 per cent.; on lemons in boxes, 30 cents per box; on half-boxes, 16 

cents; in bulk, $2 per thousanil; in packages 20 per cent. 

Exporters frequently buy the fruit on the trees. Below is given the 

cost of preparing and shipping a box of oranges or lemons: 

Cutting, selecting, and packing in the groves...-....-.-.-..---+---+-++----++ $0. 15 
Box, paper, nails, and hooping .... -.2. 022. 0222-0 eee ewes cece eee ee wees cee eees 30 

Trausportation to Messina (average) .......------. 02 eee eee ee eee ce eee eee 20 

Repacking, shipping charges, store rent, aud brokerage ...........-----..---- iu 

Freight, per box, by steamer to New York........ 2.222.222.2222 2 20. eee ee eee 30 

PObAL cicisie se. wsericinesecasas eta aswa weds Sees paudaissrsicele tice Siew gene os Seed 1,09 

A few firms export fruit to the United States on joint account. Fruit 

is generally shipped on consignment. Consignees’ commissions and 

auction fees are 6 per cent. 

Years ago oranges were preserved in sand for from four to five months, 

merely for family use. This practice no longer prevails; it would not 

pay on a large scale, such enormous warehouses would be required and 

so great would be the expense of handling the fruit. Preserving 

oranges in bran has been tried; it proved too heating. I have heard 

of a successful shipment of oranges packed in beech sawdust. The ves- 

sel carrying the cargo left Messina in December and reached St. Peters- 

burg in May. Spanish grapes packed in cork-tree sawdust keep from 

September to March. Preserving oranges by the fumes of sulphur 

has never been attempted here, lest the fumes might cause the fruit to 
dry up. 

The maturing of oranges and lemons is affected by the altitude, lati- 

tude, excessive heat in certain localities, irregular rain-fall, aud the 
nature of the soil. 

Sicily is mountainous in character, and is agronomically divided into 
three zones: 

(1) Marine zone, in which fruit ripens earliest. 
(2) Middle zone, extending from 1,500 to 3,000 feet above the sea- 

level. 

(3) Mountain zone, where the temperature is too low and the climate 
too damp for citrus culture. 
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The soil has a great influence upon the maturing and keeping quali- 

ties of the citri. The fruit ripens earlier on light, sandy soil than on 

clay soil. Fruit grown on light, sandy soil can not be left long on the 

trees without its deteriorating in quality—becoming dry and spongy— 
whereas on stiff clay it can remain with impunity until the end of April. 

The latest fruit to ripen is that produced on the upper limit of the mid- 

dle zone—the trees growing in stiff clay soil—which can remain on the 

trees until the end of June without its drying up or its skin becoming 
hard and spongy; it must, however, be gathered in July, for should it 

be left longer on the trees it would injure the new crop. 

Fruit grown on a light, sandy soil is small and of a pale yellow, and 

is of comparatively short keeping. That grown on a clay soil is large ; 

it keeps well and is of a reddish brown. Trees on clay soil resist a 

drought much better than those on sandy soil. The groves to the south- 

west of the Palermo district produce much more bighly-prized fruit than 

those on the northwest, the sole difference between them being their 

clay and sandy soils. As ‘in the neighborhood of Palermo, so in other 

districts of the province, even where the climatic differences are great. 

Fruit in Sicily is known as “ mountain fruit” and “ sea-coast” fruit. 

Merchants farther classify the fruit according to the soil on which it 

grows. Fruit grown on a clay soil brings 30 per cent. more than fruit 

produced on a sandy soil. Mountain fruit is firmer and keeps better; 

its superiority is attributed to the nature of the soil and not to the 

influence of the climate. Fruit produced in the plain of Portello, the 

soil of which is clay, brings the same as that grown on the heights of 

Monreale: 
The fine large oranges that bring a high price in Palermo in summer 

are allowed to remain on the trees until the end of May, when they are 

stored in subterranean grottoes. They are produced on clay soil 

abounding in alkalies and well-decomposed organic matter. In the 

sides of the mountains, near Palermo, are many grottoes that are cool 

and well ventilated, in which oranges keep nicely during the summer ; 

they are spread two layers deep upon large mats, placed at convenient 

distances one above the other. Every day or two the fruit is turned 

over and all the defective oranges are removed. This fruit finds a 

home market. 

The principal orange and lemon groves are on the northern and east- 

ern coasts. The mountains along these shores rise in bold headlands 

from the sea, having but a narrow strip of land—the marine zone, of a 

sandy character—at their base. The soil of the hill-sides—the middle 

zone—is generally clay. For lack of water for irrigation, oranges and 

lemons are not grown to any extent on the southern and western shores. 

LEMONS. 

The well-known variety of lemon called the “lunare”-lunar, or ever- 

bearing, produces blossoms and fruit every month in the year. When, 
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however, during the Indian summer, rainy days are succeeded by dry, 

clear weather, lemon trees of different varieties immediately put on 

blooms, and if, owing to the mildness of the season, the fruit sets at the 

beginning of winter, it will come to maturity in midsummer. 

Lemons are divided into two classes, the true lemon and the bastard 

lemon. The true iemon is produced by the April and May blooms; the 

bastard by the irregular blooms of February, March, June, and July, 

which depend upon the rain-fall or regular irrigation and the intensity 

of the heat during the summer and winter seasons. The true lemon 
requires nine months to reach maturity, from the bloom in May to the 

mature fruit'in January. There are but three harvests of the true 

lemon. The first is the November cut, when the lemon is green in 

appearance and not fully ripe. Lemons of this cut are the most highly 

prized; they possess remarkable keeping qualities, and are admir- 

ably preserved in boxes in warehouses from November until March, 

and sometimes as late as May, and then shipped. The second cut occurs 

in December and January. Lemons of the January cut must be shipped 

three weeks after gathering. At this date the lemon has acquired a 

yellowish appearance. The third cut occurs in March and April. This 
fruit is shipped as soon as gathered, spring prices being always high. 

The uniformity in size of lemons, as we meet them in the trade, is due 

to the monthly harvestings from October to March. Nosizer is used or 

even known here. 

Bastard lemons present well-characterized peculiarities in shape and 

appearance; their inner skin is fine and adheres tenaciously to the 

meat; they are hard, rich in acid, and seedless. The bastard lemon, 

produced from the bloom of June 1, is still green the following April, 

and ripens only towards the end of July. It remains on the tree over 

a year, and sells well in summer. Besides the March and June bas- 

tards, there are yet others that remain on the trees from twelve to 

eighteen months. The true lemon can be left on the tree until the end 

of May or the first week in June, but it interferes with the new crop, 

drops off from overmaturity, and is liable to be attacked by insects. 

The bastards, on the contrary, withstand bad weather and parasites, 

and they mature from June to October. It is estimated that four times 

more oranges than lemons are lost in the groves and warehouses. Good 

drainage is, of course, most essential in orange and lemon culture. 
Table A shows the mean annual price per box of oranges and lemons 

at Messina for the years 1870 to 1886, inclusive, the figures being 

official. 

ESSENCES. 

With three strokes of his sharp knife the cutter peels the lemon 

length wise and lets the peel fall into a tub under the chopping-block. He 

then cuts the lemon in two and throws it from his knife into a bucket. 

He works with wonderful rapidity and tills from ten to twelve tubs with 
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peel a day and is paid 5 cents a tub, weighing 77 pounds. His left hand 

and right index are protected with bands of osnaburgs or leather. De- 

cayed fruit is not peeled, as its oil cells, being atrofied, yield no essence. 

Fresh peel is soaked in water fifteen minutes before the essence is ex- 

tracted. Peel that has stood a day or two should remain in soak from 

thirty to forty minutes, that it may swell and offer a greater resistance 

against the sponge. The operative holds a small sponge in his left 

hand against which he presses each piece of peel two or three times, 

simple pressure followed by rotary pressure. The women employed in 

this work run a piece of cane through their sponges to enable them to 

hold them more firmly. The outside of the peel is pressed against the 

sponge, 2s the oil glands are in the epicarp. The crushing of the oil- 

cells liberates the essence therein contained. The sponge, when satu- 

rated with the essence, is squeezed into an earthenware vessel the oper- 

ative holds in his lap. He is expected to press the peel so thoroughly 

as not to overlook a single cell. This is ascertained by holding the 

pressed peel to the flame of a candle; should it neither crackle nor 

diminish the brilliancy of the flame the cells are empty. This process 

yields besides the essence a small quantity of juice and feccia (dregs). 

The separation of the essence, juice, and feccia soon takes place if the 

vessels are not disturbed ; the oil floats on the juice and the dregs fall 

to the bottom. These three products derived from the peel have no 

affinity with each other. _As the essence rises to the surface it is 

skimmed off, bottled, and left to settle fora few days. Itis then drawn 

off with a glass syphon into copper cans which are hermetically sealed. 

After the essence has been expressed a small quantity of juice is pressed 
from the peels, which are then either fed to oxen or goats or thrown 

on the manure pile and well rotted, or they would make too heating a 

fertilizer. 
The yield of essence is very variable. This industry is carried on 

five months in the year. Immature fruit contains the most oil. From 

November to April, in the province of Messina, one thousand lemons 

yield about 14 ounces of esseuce and 17 gallons of juice. An operative 

expresses three baskets of lemon peel (weighing 190 pounds) a day, and 

is paid 20 cents a basket. The essence is so valuable that the opera- 

tives are closely watched ; they are most ingenious in secreting it about 

their persons. Six men work up 8,000 lemons a day; two cut off the 

peel while four extract the essence, and obtain 136, gallons of lemon- 

juice and 7 pounds of essence. In the extraction of essence defective 

fruit—thorn-pricked fruit blown down by the wind or attacked by rust— 

is used. This fruit is sold by the “ thousand,” equivalent to 119 kilos 

or 260 pounds, and thus classified: First, mixed lemons, as they come 

from the groves during December and January, of good quality but not 

alwaysmarketuble, often from top branches; second, lemons from March 

blooms; third, lemons refused at the packing-houses ; fourth, dropped 

fruit; fifth, shriveled or deformed fruit. 

156A 8 
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Prices do not depend exclusively upon the classification of the fruit ; 

the locality where it was grown is taken into consideration as well. 

Lemons grown on clay soil yield more essence and juice than those 

grown on sandy or rocky soil. 
Dealers sometimes adulterate their essence with fixed oils, alcohol, or 

turpentine. Adulteration by fixed oils is detected by pouring a few 

drops of essence on a Sheet of paper and heating it. Upon the evapora- 

tion of the essence a greasy spot will remain. Alcohol is detected by 

pouring a few drops of the essence into a glass tube in which a small 

quantity of chloride of limehas been dissolved. The tube is then heated 

and well shaken, and its contents being allowed to settle the essence 

will float in the denser liquid. To detect turpentine pour a few drops 

of essence on writing-paper and a strong smell of turpentine will re- 

main after the essence has evaporated. The essence of sour orange, 

mixed with the essence of lemon, produces an aroma similar to that of 
the essences of bergamot; the latter is much used by confectioners in 

flavoring ice-creams, ete. 

Equal parts of lemon essence and spirits of turpentine, well mixed 

(mixture known as essenza vestrincutale), remove stains from linen and 

silk fabrics. 
In a bergamotessence establishment at Reggio, on the main-land, is to 

be seen in operation a hand machine for extracting essential oil. The 

skin of the unpeeled bergamot is punctured by a system of revolving 

knives and then gently pressed. It should be borne in mind that the 

bergamot is spherical in shape, and this machine could not be used on 

the Jemon on account of its shape. A thermo-pneumatic essence ex- 

tractor, worked by steam-power, has also been invented, but-the old 

system is still in general use in Sicily on account of abundant and cheap 

labor. The method employed for the extraction of essential oil from 

the lemon (as given above) applies as well to the sweet and sour orange, 

to the bergamot, and to the mandarin. But a very small quantity of 

essence of mandarin is made, and but slight attention is paid to the 

extracting of essence from the orange flower. The essence extracted 

from the flower of the bergamot is called neroli, and is worth $35 per 

pound. 

Table B shows the total quantity and value of essences exported from 

Messina for the last eighteen years—1870 to 1887. 

Table C shows the value of the essences exported from Messina to the 

United States for the last ten years—1878 to 1887. 

Table D shows the mean annual price per kilogram at Messinaof the 

essence of bergamot, lemon, and orange for the years 1870 to 1886. 

RAW AND CONOENTRATED LEMON-JUICE. 

When lemons have been pecled and cut in two, as above stated, they 

we carried to the press and thrown into large wicker bags, cireular in 

form, made of bulrushes, and are pressed in these bags. If the juice 
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is to be exported raw only perfectly sound lemons can be used; but if 
the juice is to be boiled down, one-fifth of the lemons may be of an in- 
ferior quality and two-fifths of them pretty well decayed. The juice 
from sound lemons is yellowish in color, and gives a pleasant aroma ; 
its density decreases with age. With all classes of lemons the yield of 
juice and its acidity varies considerably from month to month. The 
amount of juice increases from October to April, its acidity and density 
decrease, and the same is the case with the deusity of the essence, owing 
to the winter rains. 

The manufacturing of essential oil and lemon-juice is quite lucrative, 
but manufacturers, to avoid being taxed on their business, are reticent 
as to their profits. 
An addition of 5 per cent. of alcohol will prevent rawlemon-juice from 

spoiling. Lemon-juice is adulterated with salt or tartaric acid. Raw 
and concentrated lemon-juice is exported in casks of 130 gallons capac- 

ity. It requires 1,500 lemons to yield 26 gallons (1 hectoliter) of raw 

juice, while it takes 2,500 to yield the same quantity of concentrated 
juice, and 200,000, more or less, according to their acidity, to give a 

cask. Experience has shown that the lemons of the Province of Mes- 

sina, especially from the eastern shore, contain more acidity than the 
lemons grown elsewhere in Sicily. 

The value of lemonjuice is governed by its acidity. The rule is that 

concentrated lemon juice shall show 60 degrees of acidity (the juice 

extracted from the bergamot or the sour orange must show 48 degrees, 

or one-fifth less than that derived from the lemon; it also sells for one- 
fifth less than lemon-juice). Formerly a sitrometer, known as Rouch- 

etti’s gauge, was used to ascertain the per cent. of acidity ; now, how- 

ever, resort is had to chemical analysis, which is more satisfactory both 

to seller and buyer.* Lemon-juice is used in the printing of calicoes. 

Table E shows the mean annual price of concentrated lemon-juice per 

cask of 130 gallons, and of raw lemon-juice per hectoliter of 26 gallons, 
from 1870 to 1886. 

Table F shows the export of lemon-juice from Messina from Decem- 
ber, 1884, to December, 1887. 

Of late years a new article, known as vacuum-pan concentrated nat- 

ural juice of the lemon, has been manufactured here. Thejuice concen- 

trated by this method contains 600 grains of crystallizable citrie acid 

for every quart. Itis exported in casks containing 112 gallons, in half 

and quarter casks. It is also shipped in bottles of 500, 300, and 150 

grains each. This concentrated juice is as limpid as first-quality oil. 

There is an establishment here, probably the only one of its kind in 

Italy, that prepares crystallized citric acid. Ittakes from three hundred 

and forty to three hundred and eighty lemons to make a pound of citric 

acid, which sells at about 43 cents. 

bs The I wt two par: cia are quoted from my report accompanying dispatch 51, 

dated April 20, 1888, 
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FRUIT IN BRINE. 

Large quantities of sound but unmarketable lemous and sour oranges 

are packed in brine. The remarks referring to the shipment of citron 
in brine, contained in my report published in No. 61, Consular Reports, 

February, 1886, are equally applicable to the packing in brine of lemons 

and sour oranges. 
A cask of sour oranges in brine is worth here about $10 at this time. 

Small lemons in brine are worth about $8 per cask, and good-sized ones 

about $12. While the custom-house keeps a record of the quantity of 

citron in brine that is annually exported, singularly enough it keeps no 

record of the large shipments of other fruits in brine. Fresh and 

salted fruits are included in the same figures. 
WALLACE S. JONES, 

Consul. 
UNITED STATES CONSULATE, 

Messina, January 8, 1889. 

Taste A.—Mean annual prices at Messina per box of lemons and oranges for the years 

1870 to 1886, inclusive. 

Years. Lemons. | Oranges. Years. Lemons. | Oranges. 

2. 25 1,62 2. 30 1.30 
2.48 1.71 1,94 1.01 
2.95 1.41 1, 83 1.30 
3. 26 1.70 1,44 1.10 
3. 08 1.53 1,22 1,17 
2.33 1,36 1.36 1,12 
2.19 1.19 2.00 14 
2. 43 1.07 

TABLE B. —Quantity and value of essences exported from Messina to the whole world during 
the years 1870 to 1887, inclusive. 

Years. Kilograms. Value. Years. Kilograms. Value. 

271, 614 | $1,310, 900 
985,091 | 1.596, 500 
303, 000 | 2, 424, 000 
281,590 | 1, 408, 145 
245,031 | 1, 870, 190 

232, 738 $806, 310 
222, 216 1, 257, 826 

283, 834 | 1,368,010 215, 910 960, 004 
326,978 | 2, 604, 370 281, 427 982, 894 
306,948 | 2,313,770 295, 036 566, 313 
252,007 | 1, 624, 225 200; 000 600, 000 

TaBLe C.—Value of essences exported from Messina to the United States from 1°78 t 
1887, inclusive. 

Years, Vulue. | Years. Value. 

eevee tee 

1878 oecowiiesemecadin: sreeeetimeaaenins BIGH | RED: |) LBB Qi cesiwe vewarsiers Secacnis-coacennuwedien $231, 900 
ae 271, 768 | 1884 sis 249, 680 

263) 820 || 1885 197, 375 
329, 765 | 1886 211, 071 
209, 933 | USK7 ono, 111 
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TABLE D.—Mean annual prices of exsences at Messina for the years 1870 tu 1886, inclusive. 

Years, Bergamot.| Lemon. | Orange. Years. Bergamot. | Lemon. | Orange. 

Per kilo. | Per kilo, | Per kilo. Per kilo. | Per kilo.| Per kilo. 
$6.10 $5. 14 $2. 65 $5.10 $3. 86 $3, 04 
6.35 6.53 3.35 5. 5, 23 4.32 
8.10 . 50 5, 86 4,10 4,23 3.47 
9. 61 7,50 3. 87 4.22 4.66 3. 88 

11.52 6. 45 2.95 3.50 2.73 247 
10. 00 5,23 2.43 2.78 1.77 1.05 
7.56 5. 00 3.18 2.51 1.70 1.80 
7.16 4,35 3.12 2, 00 1.75 1.87 
5, 83 3. 56 3,22 

TaBLE E.—Mean annual prices at Messina for concentrated lemon-juice and raw lemon- 

juice for the years 1870 to 1886, inclusive. 

Concentrated Raw lemon- os ee lemon- 
emon-juice, | juice, per emon-juice, | juice, per 

Nears. per cask of |hectoliterof Years. per cask of |hectoliterof 
130 gallons. | 26 gallons. 130 gallons, | 26 gallons. 

$133. 40 $2. 30 |} 1879 .-...--. .-0.. seh, $115. 00 $1.98 
167.10 2690: || USB0 scadcawaniescicscsain 161. 00 3.00 
268. 00 8; 60° [| SBD co-ciccarcienienia woes 159. 50 2. 58 
332. 80 DGS {| ESBQ oaaccesasciyasiare seiesieis 124,43 2, 53 
£97.30 S513: |) W883 xs cscetmses 256510 301/50 | wewaies d325; 055 
213, 33 4e10 1) 188 bes can ascnres teneey 84,20 |....-...-... 
163.10 3.00 || 1885 .............-- eee 98.15 |....-. 22.268 
158.15 Br BS) | TSBG a: are sssvaieloienis oo-earos 143, 43 |.....- 2.2028 
144, 72 2.30 

1 

TaBLE F,.—Exports of lemon-juice from Messina to the following placcs during the years 
1885, 1886, and 1887. 

Dec. 1, 184, | Dec. 1,1885, | Dec. 1, 1886, 
Places. to to to 

Nov. 30, 1885. | Nov. 30, 1886. | Nov. 30, 1887. 

Pipes. Pipes. Pipes. 
London.... 2, 687 1,106 2, 688 

184 260 400 
8 2 3 

241 393 398 
164 254 485 

5 12 it 
aus aia cecega is cieie ac || PERSIE cemiciee 1 

107 152 122 
amma aieoeemans ie dneesatmnann 231 

44 154 96 

Saeed 3, 440 2, 353 4, 438 

NAPLES. 

REPORT B¥ OONSUL CAMPHAUSEN. 

ORANGES AND LEMONS. 

Varieties —The names of best variety for profit are the Palermo 

oranges and Sorrentolemons. The other choice varieties worthy of cult- 

ure and for profit are the Gargaiio, Majori, Amalfi, and Sicilian oranges 

and lemons. 
Location.—The trees are planted on rich soil, where the temperature 
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is not high, and where they are protected from cold winds. Distance 

from sea, 30 meters (974 feet); elevation above sea-level, from 25 to 3,000 

feet; southern exposure to sun, level land; clayish and damp soil is 

best. 

Climatic influences—Minimum 0, maximum 18° centigrade. The 

nights are warm, days variable. 

Rain-fall from December to February is very beneficial to all fruits, 

making them grow better, and improving also the growth of the tree 

The rain-fall in inches can not be ascertained, as there is no record kept 

by any person as far as I can ascertain. At some of the observatories 

records are perhaps kept but isis difficult to obtain information from 

them. 

Trrigation.—Ivrigating is practiced from May to September, and until 

the soil is soaked through; in summer every week. 

Cultivation.—By stirring the ground every two years and frequently 

during the season. Fertilizers are not used. 

Pruning.—In the month of April, about three feet from the ground, 

in the usual manner. 

Picking.—As soon as they become yellow the oranges and lemons are 

picked, wrapped in thin paper, put in boxes, and shipped. 

Planting and propagating.—The trees are planted 15 feet apart, and 
propagated by graftings and planting the seeds. : 

The best varieties are from seedlings—wild oranges grafted into sweet 
oranges and lemons. Most of the orchards are large. 

Maturity.—At the age of four years they begin to bear. The largest 

crops are obtained when the tree is twenty years old. They mature at 
from fifty to one hundred years. 

Insect pests.—The louse; no remedy has been found or discovered to 
destroy it. There are no beneficial insects. 

EDWARD CAMPHAUSEN, 

Consul. 
UNITED STATES CONSULATE, 

Naples, Junuary 31, 1890. 

PALERMO, 

REPORT BY OONSUL OARROLL. 

Varieties.—The following are the best varieties cultivated in Sicily, 
viz: Citrus bigaradia macrocarpa, Riss; Citrus bigaradia coronata, Riss; 
Citrus bigaradia glaberrima, Riss; Citrus medica glabra, Kiss; Citrus 

medica florentina, Riss; Citrus bergamia (variety Vulgaris), Riss; Citrus 
bergamia (variety Mellarosa), Riss; Citrus aurantium piriforme, Riss ; 
Citrus aurantium precox, Riss; Citrus deliciosa, Ten.; Citrus limonum 

Jusiforme, Riss; Citrus limonum oblongim, Riss; Citrus linonum cala- 
bricum, Riss, * 
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The following varieties are also cultivated, each having its special 
merits, viz: 

Varieties. 

Cltrns DiGaTadi a: au.ch ae nab eda dsecas cud deroh ene decent eawaaGdaasanbes oreeeteudes’ 21 
CUGIUS Me GC aixiseie sic icis.cia phar = sae sfasa wer Aen wom ne aeueaampna ease "oamelonius 7 

ltrs LW a cesses see ceadicdeeicoscuGecwcs dae cestacemamcecomunusas aemadedsascete 1 

CLUTUS MOOI Aico cd Sous S ocae eatcira cate acins ae ene. cnet ae aamaducnnteseosealennees 8 

CATS! DOL SAMA) si5:2:5\ 15) scicisererciaehin ain e Sia Sos, cee Aa seem coisa eee earsansieeled eaOmeaOS 2 

Citrus au PSntinM seca caee Hs Seo cea econ aieene Laccedeom ce heaeaeiese Lemnd fee sade 22 

Citrus deli Gig ay 2a. soc cdiseie Reis Banna hee Seren du ed aceceueenbiinen nae sea ode Sees 1 

Citas LiMo MM S26 atiecs eek ok ahd eatye ate sh ad Sr educacd eae he hhnsee cedeseten dea 19 

PLANTING AND PROPAGATING. 

Orange trees are planted 5 meters apart, and lemon trees from 5 to6 

apart, depending on circumstances. . 

The old lemon and orange gardens in this vicinage are generally 

either the result of certain succulent slips, which were cut from the 

trees and buried or planted two-thirds of their length in moist friable 

ground, or curving or bending a live branch, without detaching 

it from the tree, and inserting it to a depth of about 30 centimeters in 

rich, soft friable soil. At the end of about two years, or when suf- 

ficient roots sprouted from the branch thus bended in order to enable it 

to live without the mother tree, the branch in question was detached 

therefrom and allowed to proceed, in growth, on its own account. 

This method of propagation has become almost extinct. There are 

certain cases, however, in which it is still resorted to because of the 

rapidity with which the trees develop and which make it preferable to 

any other, as well as on account of the abundance of the yield of trees 

thus propagated. But the fact that such trees are susceptible of at- 

tack by male della gomma and readily destroyed thereby in a few years, 

has convinced even the most steadfast adherent of the method that it 

should be abandoned and a resort had to propagation through the 

several varieties of melangoli seed, called here aranci amari (Citrus 
bigaradia) and the trees thus derived grafted with the various varie- 

ties, as they resist the malady in question with much more vigor. In 

fact, the orange and lemon trees of Palermo, which are generally ob. 

tained by the seed of the melangoli, have resisted the male della gomma 
much better than those of Messina which were formed from plants de- 

rived from lemon branches. The best varieties are budded. 

The orchards in Sicily are very large and are, in view of the great profit 

ensuing therefrom, increasing rapidly. 

Fructification.—They fructify at the age of three years, the yield 

being largest thereafter, from year to year, up to the twentieth, when 

they are becoming old and subject to all diseases. At this period they 

are denuded of their branches and a new graft resorted to. 

Insect pests.—The most troublesome insect, and that which injures 

the orange and lemon trees most, is called Coccus hesperidum lin or Coccus 

citry. 
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The facility with which this insect propagates itself, and the rapid 
increase consequent thereon, result, in a comparatively short time, in 

the death or serious injury to the trees. The mode of attack of this 

insect is by eating a hole in the tree from which soon exudes a profuse 

flow of juice, resulting in death or serious injury thereof, as stated. 

The coccus citry lodges in trees having thick leaves, and especially in 

those shaded by larger trees or plants. In this contingency pruning is 

resorted to, with a view of letting in light, and thus causes the insect to 
seek another refuge or die. No specific is known to combat this insect, 

but the usual mode of relief therefrom is by washing the trees with lime 

water. 
Other very injurious insects abound such as the Kermes coccineus, 

Kermes hesperidum, Kermes aurantii, Lecanium hesperidum, and Pidocchio, 

which prefer the orange to the lemon trees. These, too, are destroyed 

by lime water, solutions of copper, sulphate thereof, etc., petroleum, 

snuff, ete. 

Beneficial insects.—Terrestrial formicas or ants destroy other destruc- 

tive insects and their eggs, but in their absence they gnaw the tender 

branches and leaves, thus causing them toatrophy. Therefore all efforts 

are made to destroy the ants as in the case of other insects, hoeing the 

ground in winter being resorted to as a means to that end, thus expos- 

ing them to inclement and cold weather, death generally ensuing as a 

consequenee. 

Parasites—The litchens, which attach themselves to old trees, those 

attached by male della gomma. Shady and moist places favor the 

development of litchens. Sea water is used as a wash to get rid of this 

parasite. 

The fumagine evoluting from the agglomeration of microscopic plants, 

technically called capnodium or Fumago citry, The fumagine attacks 

all varieties of oranges and lemons and causes grave damage. The 

trees attacked suffer greatly, the yield thereof being very small. The 

fumagine attacks the trunks, branches, leaves, and fruit. Only the 

epidermis or outsite of the fruit is attacked. This parasite is destroyed 

by means of pruning and manuring in January. 

LEMON AND ORANGE GROVES. 

The trees that produce the varieties named at the beginning of this 
report are grown in Sicily. 

Distance from sea.—There is no fixed distance from sea for planting 

orange and lemon trees. There are many orange and lemon gardens in 

the vicinity of Palermo, bordering on the sea, some of which prosper 

better than those situated more inland. This, however, obtains only 

when the gardeuers are skilled menu and give particular attention to the 

ground and adopt proper means with a view of protecting the trees from 
strong sea-winds. 
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Llevation above sea-level.—It is impracticable to determine with ac- 
curacy the elevation at which orange and lemon trees can be cultivated, 

the latitude and certain special conditions influencing this. In Sicily, 

for instance, oranges and lemons are profitably cultivated along the sea- 

coasts at an altitude of from 100 to 500 meters above sea-level, aud often 
much better crops are obtained where the elevation is from 500 to 1,000 
meters. 

Haposure to sun.—It is of great advantage when the gardens have 

a southern exposure, or when the sun beams down upon them from 

sunrise to sunset. This exposure is recommended by gardeners here. 

Position of orchards.—Orange and lemon trees are indifferently 

planted in the vicinity of Palermo, in hilly, rolling, or level land. The 

nature of the soil, climate, exposure to sun, attention to the soil, 

trees, etc., seem to be the principal requisites; elevation, all other 

things favorable, having little or no influence, save as to quality. 

Fruits produced on hilly land are more appreciated, and generally 

command higher prices than those produced on rolling or level land. 

There are exceptions to this, however. In Palermo, for instance, 

fruits produced on certain level Jands command as high prices as those 

produced on hilly land; with this exception, however, the land best 

adapted to the cultivation of oranges and lemons is generally hilly. In 

fact, the fruit-dealers mark their fruits with an ‘‘M,” which signifies 

‘‘ Montagna” or “ Mountain,” which enhances their price, as seen from 

the following comparison, viz: 

Fruits produced on hilly land, 25, 50 lire per thousand; on rolling 

land, 21, 27 lire per thousand; on level land, 17 lire per thousand. 

Soil.—Considerable attention has been given of late years to the char- 

acter of the soil, subsoil, etc., best adapted to the cultivation of the 

fruits in question, as well as to the chemical composition of oranges 

and lemons which has resulted in the belief that calcareous land, con- 

taining certain other material necessary to the life of all vegetation, is 

the best, in order that they may contain the requisite amount of lime, 

potassa, soda, etc. The soil best adapted to the cultivation of oranges 
and lemons is at least one meter in depth and devoid of rocks, and ac- 

cessible to water for irrigation, else the trees die. 

Deep, clay land, open and exposed to the rays of the sun, accessible 

to water, abounding with alkaline salts, minus rocks or stones, little or 

no grass, not exposed to strong winds, rains, or frosts, etc., is deemed 

to present the best advantages in all respects. 

CLIMATIC INFLUENCES. 

Temperature.—The temperature in the adjacent territory of Palermo, 

in summer, does not ordinarily exceed 35° centigrade, and rarely falls 

lower than 20°, and in winter the maximum is 23°, and the minimum 

10°. Consequently, the average summer temperature is 274° and that 

of winter 163°, the average annual temperature being 220°, 
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Neither cold nor warm nights, in the territory conterminous to Pal- 

ermo, seem to wield an influence upon the result of the cultivation of 

oranges and lemons therein. Sultry days, although frequent in sum- 

mer, and occasional warm or cold spells, appear to exert no detrimen- 

tal influence upon either lemons or oranges. For instance, the fruits 

in question flourish quite well where the thermometer does not fall 

below +38° centigrade, in winter, nor rise above 34° in summer. It has 

been observed in Palermo on varions occasions that the orange and 

lemon trees resist 2 summer sultry temperature of 40° centigrade, and 

that of — 2° in winter without any apparent detriment, while many 

other plants or trees were destroyed or damaged. 

The atmosphere in and conterminous to Palermo in winter is almost 
invariably humid or moist, while the climate is mild. In summer the 

atmosphere is very warm with little moisture, save immediately on the 

sea-coast, the scirecco which often obtains making life of all kinds 
perilous. During this period irrigation is lavishly resorted to in order 

to keep the trees alive and preserve the fruit. 
Rain-fall—The conditions of temperature and climate in Sicily are 

exceptional, compared with other parts of southern Italy. The strong, 

constant winds which prevail in winter condense and accumulate the 

vapors, over which they traverse, into a small compass, and as a re- 

sult the rain-fall is often so copious as to inundate entire localities. 

Rain commences about the latter part of September and ends in April, 

22 inches falling within the interim named. 

When rain falls in large quantities the trees are damaged; but in 

small quantities it is advantageous to them. 
Irrigation.—The cultivation of oranges and lemons, in Sicily, gen- 

erally can not be undertaken, unless the trees are irrigated from spring 

to autumn, or when the land is not adjacent to springs, the drippings 

from which serve therefor, or when springs do not exist in the sub- 

soil, the filtration of which sufficing to maintain the ground in a moist 

state during summer. The custom of opening canals parallel to the 
rows of orange and lemou trees into which water, accumulated in an 

elevated reservoir, is allowed to flow, thence into and between the 

openings or small depressions between the rows of trees, until the 

ground is thoroughly saturated, the more remote points from the 

source of the water being irrigated first, until finally the irrigation 

water and its source coalesce or meet, obtains here. 

In the best conducted orange and lemon gardens in the vicinity of 

Palermo, irrigation is resorted to every eight days during the first 

year of the growth of the trees; every twelve days during the second 

and third years; every fifteen days during the years from the fourth 

to the eighth, inclusive, and from the eighth year forward invariably 

every twenty-two days. 

Orange and lemon gardens require, on an average, 350 cubic meters 

of water for each irrigation to the space of one hectare of land in good 
condition. 
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Great attention is necessary as to the. amount of water required. 

If too much is used the trees are subject toa disease called “male 

della gomma;” literally translated, “gum disease.” If too little, devel- 

opment is delayed and even their death may ensue. 

Cultivation.—April and May are the best months in which to culti- 

vate orange and lemon trees, the inclement weather having terminated, 

thus insuring the safety of the buds. 

Oranges and lemons are cultivated from the dry seed, which costs 

lire 1.80 per kilogram, or from fresh plants containing the seed, the 

latter requiring more attention than the former. 

Planting or sowing, as the case may be, commences in April, as stated, 

or later, inorder to avoid white frosts, the ground being previously pre- 
pared. 

Trees resulting from dry seed are generally good and strong, and 

attain a height of at least 1 meter, before being grafted with a view of 

propagating the varions varieties desired. 

The gardeners of the Province of Palermo recommend that a distance 

of about 5 meters should intervene between each orange tree when the 

ground is level, and about 4 meters in undulating, rolling, or declivitous 

land. Lemon trees are recommended to be from 5 to 6 meters apart 

when large trees are expected, or desired, as is the case with all trees 

derived from “ cedrangoli amari,” (Citrus bigaradia, Riss.) 

The best means of planting trees is in placing them in parallel lines 

trom north to south, in order that they may be equally exposed to the 

sun’s rays throughout the entire day, and so placed as to form a series 

of equilateral triangles, with a tree on each angle, as per drawing here- 

with. To this method of planting the name Losanga has been given. 

It is customary during the early stages of the growth of lemon and 

orange trees to alternate them with other plants, such as vines, cotton, 

etc., in order to give them strength and nutrition, as well as to utilize 

the necessarily large vacant spaces of ground. 

At the expiration of ten years, however, or when the orange aud 

lemon trees have become so large and tall as to obscure the plants in 

question with their branches, etc., they are taken up and utilized in a 

new field. 

Fertilizers.—Alkaline substances are better adapted than any other 

materials for fertilizing. Gardeners in the vicinity of Palermo formerly 

used sea-weed, mixed with the excrements of horses and cows or stable 

accumulations. 

Fragments of dressed leather, woolen rags, scrapings from horns, 

and certain other remains of old or cast-off manufactures, as well as 

decayed fruits, are regarded as the best admixtures of fertilizers for 

oranges and lemons. The materials or substances in question are 

stratified in proper places with a view to their fermentation before 

Leing used. 

When trees are planted they are abundantly manured, and after one 
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year the groundaround them is cleared away to adepth of 40 centimeters, 

forming a circular ditch with a diameter of two meters into which two 

baskets of manure, or about 20 kilograms, are deposited, whereupon 

the ditch is covered with the earth previously removed, placing it so as 

to form a shallow ditch around the tree. This operation is resorted to 

in January and February. Small trees are manured twice a year, for 

the first five years, viz, in March and August. 

Ordinarily, however, when trees prosper, manuring is resorted to 

only every three years, the quantity used being about 40 kilograms to 

each tree. 

Pruning.—The first pruning is made after the expiration of the third 

year. The height from the ground depends on the quality of the land 

in which the trees are planted, as well as the desire for either high or 

low trees. When the land is exposed to northern and southern winds 

it is better that the trees should be low, but inversely should this 

exposure not obtain. 

In Palermo, as in all Sicily, the orange and lemon gardens are pruned 

from December to June, while the trees are devoid of fruit, the process 

being governed by the gardeners’ interests and experience rather than 

by any theoretical suggestions. 
Gardeners take care to clip or clean the trees yearly, cutting off all 

old and useless branches. Pruning is resorted to every three years. 

PICKING AND CURING.* 

Oranges are picked from November to March, and lemons from No- 

vember to August. The first picking is generally made in November, 

the second in December or January, and the third in March or April. 

During the summer months, however, such as are verging on maturity 

are picked from time to time. 

Oranges and lemons for export are picked prior to maturity, and thus 

shipped to ripen on the voyage. 

Oranges and lemons for export are not cured, but simply selected 

with a view to bearing the long voyage. Those not shipped, and for 

which a sale is not readily found in the markets of Palermo, are pre- 

served from March to August, in well ventilated caves or grottoes, to be 

sold to ice-cream dealers for the purpose of making ice-cream, jellies, 

lemonade, ete. 

* In a subsequent dispatch Consul Carroll says that, ‘in connection with preserving 

oranges and lemons after being taken from the trees, it may be proper to say that 

this consulate is often applied to for information as to the supposed or alleged means 
resorted to here for that purpose by California aud Florida fruit growers, and to re- 

peat, for the information of fruit growers in the United States, that there is no proc- 
ess resorted to nor known here to preserve the fruitsin question other than folding 
them in fine tissue-paper, which ischanged from time to time, and the fruit examined 

and all contaminated oranges and lemons eliminated from the baskets or boxes in 
which, for the time being, the fruit may be placed. Precaution is also taken to place 

or keep the fruit in question ina dry equable temperature, 

“Oranges and lemons are genorally picked before maturity. ” 
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PACKING AND SHIPPING. 

When oranges and lemons are picked they are carefully selected and 

wrapped in tissue-paper, packed in open boxes, and placed in the ware- 

house. Again, before shipping, they are carefully selected, newly 

wrapped, and packed. 

Generally speaking lemons can be divided into two categories, viz, 

normal lemons and abnormal or anomalous lemons. The normal are 

those that bloom in the months of April and May, and the abnormal 
or anomalous those derived from the blossoms of February, March, 

June, July, and other successive months, and which depend on water- 

falls, to a more or less degree, during warm weather, for irrigation. 

The normal lemons arrive at maturity in about nine months—that is, 

from May to January, inclusive—the picking thereof being commonly 

made in three successive periods, viz, from November onward. The 

lemons picked in the first period are green, and those picked in the 

third period more mature. They are picked according to the require- 

ments of the purchasers. The first and third pickings are more valua- 

ble than those of the second, consequent upon fruits being more abun- 

dant during the latter neni: 

The fruit under consideration is believed to be the best, and by gar- 

deners is classified as first-class fruit and sold at very high prices. 

The fruit picked at other times is called anomalous. 

Lemons are picked by men who, if the trees are too high to permit 

their doing so from the ground, climb up and detach them, taking care 

to leave a piece of stem, placing them in baskets lined with linen, on 

the handle of which is a wooden hook tied in order that the baskets- 

may be hung on the branches. So soon asa basket is full it is lowered 

from the tree by means of a rope, provided with a knot, and exchanged 

for an empty one by a boy known as “ panieraio,” or, literally, “ basket- 

maker,” whose duty it is also to empty the baskets in the place desig- 

nated by the “taglia piedi” (peduncle cutter). This isan expert work- 

man in his line, who performs two offices at the same time, viz, cuts 

the peduncle of the lemons close to the crown, and afterwards sep- 

arates the good from the bad lemons, depositing them in two separate 

heaps. Small lemons, although they may seem to be good, if of less 

weight than 80 grammes are, as a rule, not exported. 

It is estimated that out of the total lemon crop about two-thirds are 

considered fit for export, the remaining third being utilized in the man- 

ufacture of acid, essences, etc. 
The “taglia piedi” (peduncle cutter) places the lemons on a straw 

bed, in order to protect them, during the voyage, from damage. 

When lemons are classified, girls place them in baskets lined with 

linen. Each girl places in her basket 208 lemons, 4 lemons at a time, 

thus making 52 operations or movements, and when completed places 

the baskets on her head and conveys it to the warehouse, 
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In the warehouse good lemons are placed in flat lots 1.30 meters 

high, where they are allowed to remain from five to eight days, in order 

to determine their strength, at the end of which any decayed or dam- 

aged lemons which may be found are picked out. This is not, however, 

general, especially when the producer of the fruitis not the shipper and 

has no interest in the shipment thereof. It is only donein cases where 

the shipper has purchased the fruit or the producer ships it on his own 
account. 

In the warehouse, near the gardens, the lemons are wrapped with 

tissue-paper, placed in boxes, the interior of which is lined with paper 

ofthe same kind. The boxes so prepared arecarried into the city ware- 

house, where the lemons are taken out of the boxes and a new assort- 

ment made, and in order to ship them the above operation is repeated. 

Should the boxes not be promptly shipped for any cause, and remain 

in the warehouse some time, then it is in the interest of the person on 

whose account the fruit is to be shipped to assort them, in order to as- 

certain if there are any damaged fruits among them. 

The fruit is shipped in boxes of the following dimeusions, viz: 

Centimeters. 
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The number of lemons which each box contains depends on their size, 

and in order to be exact the fruit is divided into four categories, as fol- 

lows, viz: 200 if of the first category, 240 if of the second category, 

360 if of the third category, 420 if of the fourth category. 

Boxes are divided into two compartments, each containing halt the 

number stated above, placed as follows, viz: 

First category, in 4 strata, 25 per stratum; second category, in 4 

strata, 30 per stratum; third category, in 5 strata, 36 per stratum; 
fourth category, in 5 strata, 42 per stratum. 

PHILIP CARROLL, 

Consul. 
UNITED STATES CONSULATE, 

Palermo, March 7, 1890. 

SICILY. 

REPORT BY OONSUL LAMANTIA, OF CATANIA. 

Varieties.—The names of the best varieties of oranges for profit are: 

The common orange (a round fruit); the calabrese (a long-keeping fruit) ; 

the sanguigno (a blood-red orange); the oval (a late, sweet, and good 

keeping); the mandarino (mandarine, the largest one). 
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The names of the best varieties of lemons for profit are: Il limone 
comune (common lemon for trade); Il bergamotto (for making essences); 
Ll cedro vero (citrus medica, for preserving). 

Situation.—The same are located in low and high land, as well as all 
around Mount Aitna, at a distance from 300 to 600 meters from sea, at 
an elevation from 500 to 600 meters above sea-level, exposed to sun, on 

level lands, because it is better, and on rich calcareous soil. 

Climate influence.—The minimum temperature in January is 5° Centi- 

grade; the maximum is 35° Centigrade in August, and the average 17° 
in May. 

Nights in summer are rather fresh, and cool in winter. Days gener- 

ally clear, seldom moist, and good atmosphere. 

Rain-fall from 25 to 30 inches per year, and rain in proper season helps 

the growth and the fruits greatly. 

Lrrigation.—Irrigation is done by spring and stream water, and by 

well-water elevated by steam or horse power. 

The groves with said water are generally irrigated at option, and 

whenever needed, as lemon trees bear all the year. 

Cultivation.—The following information I have been able to gather 

by personal visits to the owners of the beautiful large groves of orange 

and lemon trees, the production of which forms one of the principal re- 

sources of the country, viz: When it is wished to plant a new lemon 

grove, the gardener from November to April prepares in the best spot 

of his garden a well-manured seed-plot of 2 square meters, whereon he 

sows a quarter of a gallon bitter-orange seed, and covers the same with 

about 2 inches of fineearth. Two months later you see the young plants 

out of the ground, and on the coming summer the seed-plot is to be 

watered at least every fourdays. After one year the young plants are at 

a height of 18 inches, and then the gardener prepares a larger seed-plot 
to plant the same, at a distance of 18 inches apart, where they are left 

till another year. The new ground is hoed about 23 feet deep, and 

divided in square compartments of 14 feet each side, in the corners of 

which are located the largest seedlings taken out from the seedling bed, 

leaving there the smallest ones, to be replanted later on. 

This method of planting is called by these gardeners mettere a casella 

(planting in cell). There they are kept for the second year, with good 

care, the stems being fastened to sticks driven in the ground along-side, 

in order to grow straight and to protect them from the wind. 

On the third year the seedlings are already grown sufficiently to be 

replanted in another larger place, in order to give them more room. 

Consequently half the largest ones are again dug up and planted in 

another prepared bed. 

This second method is called planting in piantonaio, Here the plants 

are left until the fourth year. In January or February of the fifth year 

the grower divides all his ground, already prepared during the previous 

fall, in square compartments of 14 feet long each side, and in the cor- 
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ners of each one he digs out round ditches, with some well-manured 

animal compost, mixed with the earth. It is proper, however, to note 

that the young trees arealways to be kept free from sprouts, and watered 

and manured diligently. This operation is done as follows: 
Every fifteen days the ground is removed from the bottom, and the 

grower around the tree forms two circles, one of a foot and the other 

of two feet in diameter. Then he removes the ground from the base of 

the tree about 5 inches deep and fills it with manure, covered with the 

same ground. This operation is also recommended for large old trees. 

In the fifth year the said trees of bitter-orange seedlings are grafted 

int) lemons, or oranges if desired. 
Fertilizing.—A lemon grove must at least be dug three times a year ; 

that is, on the first of January, pretty deeply, and the ground ma- 

nured, if possible, in all its extension; (2) in the month of April for 

forming the conche (compartments) and gutters for watering in the 

hot summer; (3) in the middle of June, for weeding. In the fifth year, 

the young bitter orange trees will be grafted. 
Grafting. —Although no inquiry is made about grafting, yet I may 

give some details of the methods used in Sicily. Grafting is done in 

becco di flauto (beak of flute), by spacco (splits), or by seudo (shield). 

This last one is generally practiced in this island, and the proper sea- 

son is in the month of October or May. The first method is called 

‘ad occhio dormente” (sleeping eye), because it is necessary to await 

the coming spring season to see whether the grafting has turned out 

well. The second is practiced by smarter agriculturists, and is called 

occhio vivente (living eye), for the reason that should it fail, in the coming 

fall it is operated again. The shoots are to be chosen from the best 

and most vigorous adult trees, and so at the end of the seventh year 

you will have a good producing young lemon grove, fruiting all the 

year around. 

A fifteen-year old tree generally produces 500 lemons, while at 

twenty it yields over 1,000. Professor Cassella states that he has seen 

several very large old trees producing as many as 10,000 fruits per 

year. 

Pruning—Pruning is done according to the growth of the tree. 

The method used in Sicily is a tronco rovesciato (capsized cone.) This 

form is practiced from the time the tree is young by cutting the main 

trunk, and letting the lateral branches grow, in order to have free ven- 

tilation and free sunlight, and to effect the fruits to maturity. 

The height of the trees varies according to locality and usage of the 
country. In Messina, for instance, they are left pretty high, while in 

this province they are kept low, on account of strong winds, which 

sometimes prevail around Mount Etna. 

Picking.—The regular season for picking lemons in this district com- 
mences from October in low lands, and in November on high lands, up 

to the end of January. That is called i! primo taglio (tivst ent), and the 
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fruits are considered as the best for quality and long-keeping. The 
second cut, larger than the first one, begins in March and lasts until 
the end of April, and the last one, or third cut, known as verdelli, from 
May to the end of September. Finally lemons bear all the year around. 
Orange picking commences in low land in November, and on the 

montagna (mountain) from January to April. These are the best fruits, 
and durable, fit for packing and shipment. Thesame are always picked 
alittle greenish, and not in full maturity ; but they acquire their nat- 
ural bright color after they are wrapped in tissue paper and boxed for 
shipping. 

Before shipment, however, they are chosen into four different sorts; 
that is, first and second choice the fruits are thoroughly examined to be 
entirely free from thorn touch or any disease, and they are shipped for 
farthest markets. The third choice are sent to near markets, and with 
the fourth one is made essence and agro cotto. 

The fruit is gathered with care, the stem is cut with a very sharp 

round-bladed knife, and left to the eye to prevent decay. 

Planting and propagation.—The distance planted apart must not be 

more than 16 feet, for the reason that if trees are allowed to grow too 

large they can not stand to support the lateral branches overloaded 

with fruit, besides preventing free ventilation, without which disease is 
generated. 

As before stated, trees are propagated by seedlings.and grafting. 

The best varieties are of course obtained from seedlings, and then 
grafted to the desired kind. 

The orchards are pretty large in some localities and small in others. 

Maturity.—The age of fruiting is at 8 years, giving the largest crop 

at 20; the maturity of trees is from 70 to 100 years, and according to the 
soil, exposure, locality, and culture of same. 

Insect pests.—The insects damaging this beautiful plant are: II 

pidocchio del limone (lemon louse) and Il pidocchio del?arancio (orange 

louse). . 

The first one is an insect of a whitish color, which attacks both leaves 

and fraits. It made its first appearance in Sicily in 1862, and notwith- 

standing the several efforts to destroy it, nothing has as yet been 

accomplished to succeed. 

The second, pidocchio (louse) of orange, is another insect of a dark 

brown color, and a very injurious one to both orange and lemon, by in- 

festing the tree bark, leaves, and fruits. 
Another insect, supposed to be the cossus aurantii and a erittogama, 

called nero degli agrumi (black disease) first of a whitish color and then 
black. Both of them attack, also, the bark and branches of the tree, 
propagating on the leaves, blossoms, and fruits, causing the former to 

stiffen, tarn yellow and dry, while the latter grow very little, turning 

black, and never acquire the natural color of the ripe fruits. 

If the parasite develops early in the season the plant will thoroughly 

1564-9 
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be covered with the disease, the fruit stops growing, gets black, and 

falls. It is said that petroleum sprinkled on the trunk and on the 

branches has proved somewhat of a remedy. 

The mosca (fly) is another pest damaging both kinds of fruit. It gen- 

erally appears in the beginuing of summer, stinging the fruits and de- 

positing therein its eggs, which develop into grubs which destroy the 

fruit. 
The gum disease. —Besides those insects, there is also il male della 

gomma (gum disease), which greatly injures the whole tree, if not pre- 

vented in time. It makes its first appearance with a small spot on the 

trunk gradually enlarging to about one inch wide, and, in the course 

of four days, causes a crack on the bark, wherefrom a white yellowish 

liquid, like milk, drops out. Said liquid becomes thick and thicker 

like small gum drops, and in a few days later they look like transparent 

yellow pearls. 

According to Professor Cassella’s experiments in his grove, where he 
has saved a great number of trees, to destroy and preserve orchards 

from such a disease, it seems the following methods are highly recom- 

mendable, viz: 

(1). When a plant has been attacked, all the infested parts of the 

bark and wood are to be cut out and care taken to destroy all the 

tissues affected by the disease, then take some q uicklime, and while it 

is still warm rub all the wound and especially the parts mostly infected. 

This done, cover the same to about one-third of an inch thick with the 

same lime, but cold, and cover the whole with paper or something else. 

Two monvths later take everything off and you will find the wood with- 

out any alteration. 
(2) To preserve the tree from the disease, mix 9 parts of lime and 1 

part of ashes, and dissolve the same like whitewash. Then dig a ditch 

around the tree, about 3 feet in diameter, by unearthing the largest 

roots of the tree, and pour into the ditch about 30 or 40 liters (74 or 10 

gallons) of the cuinpost stuff, and with such a proportion for large, adult 

trees, treat the others according to age and size. In conclusion, to avoid 

such disease, for new groves, bitter-orange seed is recommended for 

planting, and then grafting at pleasure, as above stated. 

Replanting.—On replanting young trees for final stay, as per expe- 

rience had by several orange and lemon growers in this distriet, I un- 
derstand that one of the most interesting points is the secret that when 

said planting is to be done, it is necessary to cut the end piece off the 

main root, about 3 inches long, for the reason that, if left on, it would 

draw all the humor from the ground, aud would also prolong the growth 

and the trees to bear fruits. may here give the total production of 

this fruit in the whole Ktingdom of Italy. Out of the twelve agrarian 

regions into which Italy is divided, only in two of them the acid fruit 

tree is not cultivated, that is, in Piedmont, Emilia, and a part of Lazio. 
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According to a statistical report in 1880, by Professor Cassella, it secs 
that the total production of said fruit amounted to as follows, viz: 
Regione meridionale Adriatica.._... 22.20. .2. ececee vce cee ccc ce cece 85, 000, 000 
Regione meridionale Mediterranea ........... pi Rahal bee ars oes cas tr 725, 000, 000 
Regione meridionale Sicilia..... 2.2... .........000-.. Eset a ater ay 1, 622, 000, 000 

Total fruite...0 02-268 0.2. eeene cnccnescacee dene deeceshesses sy 2,432, 000;,000 

VINCENT LAMANTTA, 

Consul. 
UNITED STATES CONSULATE, 

Catania, January 22, 1890. 

SICILY. 

REPORT BY CONSUL JONES OF MESSINA. 

KEEPING QUALITY OF SICILY LEMONS. 

Properly speaking, no process for curing lemons is employed by the 

fruit-growers of Messina. That lemons grown in the Messina district 

keep perfectly for months before being put on the market is due to the 

great care in gathering, handling, and packing the fruit; to their keep- 
ing qualities derived from the nature of soil on which they are grown, 

climate, and variety cultivated. 

First. The lemons are gathered with great care, the peduncle being cut 

(not broken) off smoothly near to the lemon. The fruit is-carried to the 

warehouse in baskets lined with cloth, where itis spread out on the 

floor (if of wood) or on large mats (if the floor be of stone) and allowed 

to dry from twenty-four to forty-eight hours—even longer if there is 

sufficient room in warehouse—but never more than six days. If lemons 

piled, say, 4 feet deep are left for any length of time, the first layers 

become greatly heated, and soon spoil. The fruit, having been carefully 

selected, is next wrapped in tissue-paper and packed in boxes. Upon 

reaching the city warehouses the exporters, before shipping, have the 

boxes re-inspected; the least defect in the fruit causes its rejection. 

When packed for the last time, prior toe shipping, care is taken to pack 

each lemon with.its nose down. . If the boxes are kept any length of 

time in warehouses, they are opened every three weeks and each lemon 

carefully examined. A lemon with a blemish, so slight as to be notice- 

able but to an expert, is thrown out as unfit for exportation. Lemon- 

juice and essence are extracted from these rejected lemons. The fruit 

contained in each box must be of the same size; an easy matter, owing 

to the monthly harvestings. Sizers are unknown here. 

Lemons are gathered from October to August; they should not weigh 

less than 80 grams each or average more than from 24 to 3 inches in 

diameter wheu gathered. 
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There are three harvests of the true lemon—the November cut, the 
December—January cut, the April-May cut. The true lemon is produced 

from the April-May bloom ;;the bastard lemon, from the irregular hloom 

of February, March, June, and July. The true lemon requires nine 

months to attain maturity. The true lemon keeps much better than 

the bastard. Lemons gathered in November are of a deep green color; 

after remaining in boxes from six weeks to two months they turn light 

yellow. Lemons cut and packed in November show 300 to the box ; the 

same lemons (having shrunk) when repacked in January show 360 to 

the box; later shrinkage is scarcely noticeable. The November-cut 
lemon keeps better than thatof any other cut; shipments of this lemon 

are frequently made as late as May to New York. Lemons gathered in 

January are of a bright yellow color and are not kept more than a 

month in the warehouses here beforé shipment. 

Second. The soils best adapted to the lemon are the argillo-calcareous 

‘and the caleareo-argillaceous. Sandy soil is not well adopted to lemon 

culture, as it is too thirsty, ete. The lemon requires an equable climate 

to produce perfect fruit; in this district climatic influences are seldom 

injurious to the fruit. The lemon does best on hill-sides, facing south. 

It thrives atfrom one-fourth to two miles from the sea-shore, and at an 
elevation of 1,500 feet. 

Little or no chemical fertilizers are used in these groves, and stable 

manure but sparingly. Water is the great fertilizer on this island. 

May not our fresh soils and chemical fertilizers affect the keeping 
qualities of California and Florida fruit ? 

; WALLACE S. JONES, 
Consul. 

UNITED STATES CONSULATE, 
Messina, May 30, 1890. 

SICILY, 

REPORT BY OONSUL WOODOOOK, OF OATANIA. 

(Republished from Consular Report No. 414.) 

ORANGES AND LEMONS IN SICILY. 

In answer to the circular of the Department relative to the culture of 
the orange, lemon, olive, fig, and raisin, | have the honor to report for 
my district as follows: 

The Catania consular district comprises the southeast third of the 

island of Sicily and lies between 36° and 38° north latitude, and be- 

tween 11° and 13° east (Greenwich) longitude. 

The province of Catania takes in the volcano of .2tna and the rich 

zone of lava soil that surrounds it. The yeneral trend of the land is 

from the sea-shore upward to the summit of this mountain, which rises " 
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to an altitude of 10,872 feet, being over two miles high. The soil is 

composed of disintegrated lava, and is among the richest and most pro- 

ductive of the world. This inclined plane is habitable to within 9} 

miles of the crater, and is densely populated, the population being 1,424 
to the square mile, exceeding that of any other part of Italy. The cli- 

mate is semi-tropical, temperate, or frigid, in accordance with the alti- 

tude, the different zones being represented in the vegetable kingdom in 

the ascent from the sea to the top of Etna. 

The climate is here (Catania) in winter mild and salubrious. I have 
been here since the 1st of October last. Frost is seldom known in this 

lower altitude. We had none during the past winter, though the citi- 

zens called it a cold winter. JI am forcibly impressed with the similarity 

of this climate to that of Southern California, having passed several 
months in that part of the State. 

From the seaupward to an altitude of from 700 to 1,000 feet the land- 

scape is beautified by groves of orange, lemon, fig, and olive trees, and 
vineyards of grape, all of luxuriant growth. 

Oranges and lemons are here designated as “marina” (sea coast), 
growing in the lower altitudes near the sea, and “ montano” (of the 

mountain), growing in the higher altitudes. The “montano,” or mount- 

ain fruit, is the choicest, and commands the best prices in the market, 

but the crop is not so sure, owing to the frost. The marina orchards 

bear more abundantly, and the crop is considered a certainty. Of the 

fruits there are two kinds, the oval and the round. The trees that bear 

the oval fruit are preferred. Those trees that blossom several times 

during the year are a specialty because of their producing fruit at dif- 

ferent periods of the season. 

Of oranges there are four varieties, the round and oval (as above 

mentioned) and the mandarin and bitter. Of these the oval is pre- 

ferred for commerce, being more durable. The round is sweeter and 

larger. These two kinds are the fruit of export. The mandarin is a 
small orange of excellent flavor, but being more perishable than the 

other varieties, itis used more for home consumption than export. 
The bitter orange is very hardy, and is adapted to this climate; it is 

grown for the purpose of propagating the other varieties by budding 

or grafting them upon its stock. Its fruit is used in the manufacture 
of preserves. The round orange begins to ripen in December, the oval 
in January. 

Orange and lemon trees begin to bear full crops when they are from 
ten to fifteen years old. The time of full bearing depends much upon 

the climate (altitude), cultivation, and fertility of the soil. As to the 
length of time the trees will remain fruitful, I find a diversity of opinion. 
Some say that varieties of the orange and lemon budded upon the bitter 

orange stock will remain fruitful from one to two centuries; others say 
from forty to a hundred years. When not thus budded upon the bitter 
orange stock, but raised from the seed, the trees are short-lived. They 
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become diseased; a gummy substance exudes from them; a disease 

cankerous in nature attacks the wood and they soon die. The bitter 

orange tree will, without doubt, continue to bear fruit for two centuries. 

The budding process is geuerally in practice. Grafting is but little 

resorted to. . 
The process of starting an orange or lemon orchard is as follows: 
(1) The seed of the bitter orange is planted. When the young plants 

are a year old they are transplanted. When they have grown to be 

about one inch in diameter (three or four years old) they are again trans- 

planted and set in the place in the orchard where they are to remain. The 

top of the young trees are then cut off about 4 feet above the ground. 

When they become well rooted and growing, the best varieties of the 

orange and lemon are budded upon the stalk. Two buds are gener- 

ally inserted, and upon opposite sides of the plant. From these buds 
branches shoot out, and when a quarter of an inch in thickness become 

of a reddish color. 
The trees of the orange and lemon are subject to various diseases. A 

parasitic growth of fungus nature frequently appears upon the bark of 

the trees. The lemon tree is more subject to this than the orange. 

This growth after a rain (or being soaked with water) is removed by 

scraping. An insect of a dark brown color called the orange louse is 

very injurious to both the orange and lemon by infesting the bark, 

leaves, and fruit. A similar insect of a whitish color, known as the 

lemon louse, attacks the leaves and fruit of the lemon, but not the 

orange. The fruit of both the orange and lemon are sometimes injured 

by an insect called the fly. This insect makes its appearance in the 

beginning of summer, and commences its devastation by stinging the 

fruit and depositing therein its eggs. These eggs develop into grubs, 

which destroy the fruit. Plenty of sunlight and good ventilation are 

requisite for all these diseases. Tar-water, and water slightly tinct- 
ured with kerosene are used as a wash for the leaves and fruit, being 

applied with a sponge. Soda-ash is also used. When the fly first ap- 
pears the fruit must be frequently washed. 

These remedies are only of temporary benefit. No remedy has yet 

been discovered for the permanent destruction of these enemies of the 
orange and lemon, especially the louse. 

The distance between the trees to be maintained in planting in the 

orchard depends much upon the situation of the ground, the quality of 

the soil and the climate. The distance varies from 4 to 6 meters (13 to 
194 feet). 

When the soil is loose, rich, and easily cultivated the lemon trees should 

be planted at least 6 meters (194 feet) apart, because, under these cireum- 

stances, the trees grow luxuriantly and become large. When the situ- 

ation of the ground is such that ventilation will not be good the trees 
should be 6 meters (195 feet) apart. Where the soil is poor and the 

climate cold, so that the trees can not grow large, they may be planted 
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nearer to each other. The distance to be maintained between orange 

trees is from 4 to 44 meters (13 to 14 feet). The distance must vary in 

accordance with the situation and quality of the soil, as in the case of 
the lemon. 

Orange and lemon trees make beautiful the upland and mountain 

side with their vivid green. They grow luxuriantly in the valleys, and 

fringe the sea-coast almost to the water line. Those orchards yield the 

best results which are most distant from the sea and are not of such an 

altitude as to be affected by the frost. The rich valleys above the sea- 

level, where an abundance of water can be had for irrigation, abound 

in the best orchards. Some orchards here reach down to the sea, 

within 330 feet of the shore. Such a location is of course not desirable 

for the culture of this fruit. The trees so near the sea are more liable 

to disease, and the quality of the fruit is not so good as that of the 

orchards more distant. 

Artificial irrigation is necessary in this climate. Streams that tumble 

down from tna are utilized for this purpose. Where this is imprac- 

ticable, water is elevated from wells by steam or mule power. 
The ground of the orchards between.the trees must be cultivated. It 

is necessary that the ground be kept perfectly clean. The soil should 

be worked at least five times a year, commencing in March and ending 

in October. When the trees are young and small it is not customary 

to work the soil. It is thought that the vegetable growth protects the 

young plants from the too-powerful rays of the sun. 

Many sections raise crops of vegetables between the trees. This 

practice, however, is condemned by the best fruit culturists. 

The cost of cultivation in the best orchards per annum per hectare 

(2454, acres), on the average, is about 650 lire ($125.45); but where 

extraordinary outlays must be made for streets through the orchards 

(as is often the case in this lava-covered soil) and steam power for irri- 

gation, the cost per annum per hectare (2 4%, acres) may be 2,000 lire 

($386). 
On the average a lemon tree here produces 1,000 lemons per annum ; 

an orange tree 600 oranges. There are cases where trees produce ten 

times this number. 
The Sicilians regard the best time for gathering the fruit for Septet 

is in the month of November. The fruit is carefully picked from the 

tree by hand, caution being exercised not to injure the same by the 

thorns of the tree or rough handling. The fruit is not rudely thrown 

into a box, but gently placed in a basket lined with cloth. The stem 

is left on the fruit, cutting it about a quarter of an inch from the sur- 

face of the fruit. 
Prior to boxing, the fruit is sreaued of insects or other injurious mat- 

ter. The box used here generally is capable of holding from 250 to 360 

of the fruit, there being a partition in thecenter. Itis lined with com- 

mon silk paper. Each individual fruit is encased in the same kind of 
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paper prior to boxing. Care is taken that no nail protrudes in the box 

to injure the fruit prior to placing it therein. The boxes are not made 

air tight, but interstices are left between the boards for ventilation. 

Lemons gathered in the month of November and thus boxed are sup- 

posed to keep without spoiling for six months. Oranges will not keep 

so long. The boxes should be occasionally opened, and any infected 

ones removed therefrom; especially should this be done just prior to 

shipment. 
During the year 1882 there were exported to the United States from 

Catania of oranges and lemons 241,107 boxes, of which the invoiced 
value was $441,227.72. 

During the year 1883 there were exported to the United States from 

Catania 228,857 boxes, invoiced at $324,284.84. 
For much of the information relative to the culture of these fruits I 

acknowledge myself indebted to our worthy vice-consul, Mr. Augustus 

Peratoner, who owns several fine estates upon which are splendid groves 

of orange and lemon. : 
ALBERT WOODCOCK, 

Consul. 

UNITED STATES CONSULATE, 
Catania, May 21, 1884. 

VENETIA. 

REPORT BY OONSUL NOYES, OF VENIOER. 

(Reprinted from Consular Report No. 414.) 

LEMON OULTURE IN VENETIA. 

Although the principal center of exotie culture is not found within 

the consular district of Venice, some account of the circumstances and 

methods connected with its practice in the province of Verona may be 

of interest to fruit-growers in answer to the inquiries of the Depart- 

ment. 

* The Lake of Garda, the largest of the Italian lakes, while penetrat- 

ing with its northern extremity far into the mass of the Great Alps, 
opens out into the plain to the south with barely the difference of level 

necessary to contain its waters, and the more completely it allows the 
warm air of the plain to penetrate into its deeply embedded mountain 

recesses the more completely is the tepid element sheltered and isolated 

from the colder currents of the north. Bathed in this genial atmos- 

phere, the precipitous shores form a range of natural espaliers, exposed 

to the southern sun in all its course and enjoying a climate of their own, 

on which the cultivation of oranges and lemons has been a profitable 
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industry for several centuries. It is on the western shore of the lake, 

in the region of Brescia, that both fruits are produced with success; while 
to the east, and praparty within the Venetian territory, the lemon only, 
being the more hardy, is cultivated to any extent for commerce, the 
orange being more rarely planted, except for experiment or ornament; 
its fruit does not generally come to maturity. 

Cultivation.—The lemon is cultivated in the open air and succeeds 
perfectly, though requiring the nicest care and attention. It demands 
a soil sufficiently loose and fresh to permit the free passage of solar 
heat without baking or shrinking, and largely composed of the sub- 
stances most suitable for the formation of acids, of sweet and aromatic 
juices, such as the alkalies, and particularly those of potassa and lime. 

Analysis.—An analysis of the trunk and fruit of the lemon shows in the 

fruit the presence of 47.48 per cent. of potassa, 22.82 per cent. of lime, 

and 11.57 per cent. of phosphoric acid; in the trank, 55.13 per cent. of 

lime, 17.09 per cent. of phosphoric acid, and 14.76 per cent. of potassa, 

with smaller proportions of other substances. 

Manures.—The manure should be of a nature to complete the natural 

resources of the soil, by still further additions of alkaline and azotated 

substances ; stable manure, mixed with leaves and sea-weed, and left to 
decay together till they form a loam, to which may be added powdered 

lime or plaster of Paris and night soil; some cultivators use also the 
refuse of the wine and oil press. 

Propagating.—For propagating the plants, a nursery is generally 

formed in some spot particularly favorable for soil and exposure, and 

here the plantation may be made in various ways—with the seed simply, 

with a portion of root which has already given a sprout, with slips 

buried till they commenced taking root. From the seed sown in spring 

the plants are more robust, but such plants always require to be grafted 

later, which is done sometimes in the simple split, but oftener by the © 

insertion of a bud on some thrifty shoot from one of the lower branches. 

The young plants remain for six years, more or less, in the nursery, 

and here, or in the pots or cases to which they are sometimes trans- 

ferred, they receive the care necessary to bring them to a certain de- 

gree of vigor and solidity, as well as the pruning and shaping generally 

to the form of a sphere or hollow vase. 

Transplanting.—W hen ready for transplanting, the ground is prepared 

by digging a broad ditch the whole length of the proposed line of trees, 

taking care to break the earth as deeply and widely as possible to give 

free passage for warmth and moisture, and clearing of any stones or 

large pebbles. The plants are removed from the nursery or case, with 

the mass of earth adhering to their roots, and set in the earth’ 9 or 10 

inches deep. Care should be taken at the same time to separate and 

Spread any roots too closely grouped together, or tending too much in- 

ward or downward. In refilling in and around the roots manure should 

be used liberally, and a slight elevation of earth raised around the spot 
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toretain water. The plants are sometimes grafted before this transfer, 

sometimes only a year or two after. Each plant should have about 25 

square yards of open ground around it; in these intervening spaces, 

however, small shoots are sometimes cultivated for sale or transplanta- 

tion, but in all cases the earth should be well spaded during the first 

year at least, lopping the roots which come too near the surface. The 

young trees are sheltered during the winter, and the ration of manure 

for each is prepared beforehand and placed under vover near it for pro- 

tection from cold, to be well worked into the ground with the first spad- 

ing, which takes place at the commencement of vegetation in spring. 

At the same time the tree should be pruned of its dried or weakly 

branches and leaves, which would become points of attack for mildew 

or insects, as well as to maintain its compact and advantageous form, 

and this cleansing operation, after being carefully attended as soon as 

the advancing season offers some security against returns of cold, should 

be renewed towards the Ist of July, when the first period of vegetation 

has well marked the relative vigor and promise of the young shoots. 

The plants should be watered according to the requirements of the 

season, using for the purpose water from which the chill has been re- 
moved by standing inthe sun. This is done here mostly by hand with 

the simple old-fashioned watering-pot. 

Where the plants are kept in pots or cases, here as elsewhere, they 

are more for ornament than profit, and in this case the filling is entirely 

of manure, and should be renewed every three years. At a certain 

stage of growth, also, it is necessary to transfer the plant to a larger 

recipient, though one change of the kind is generally sufficient, a case 

of 2 to 24 feet in diameter being large enough for it atalmost any age. 

The operation should not be executed without due precaution. The 

plant, enveloped in cloths or rags, and lifted gently by ropes and pul- 

leys, should suffer no violence; while suspended, the smaller and too 

extended filaments of root trimmed away, and lowered with its mass of 

earth undisturbed into its new receptacle on a stratum of fine gravel 

prepared for it, the empty spaces filled as before with manure and loam 

well worked into the roots. The plant should then stand in the shade 

for about eight days, guarded, as far as possible, from sudden changes 

of temperature, and copiously watered, admitting, however, the external 

air if in the greenhouse, when the weather permits it. 

Finally, and to prove that after all Italy is not the natural home for 

these delicate products, even with all these precautions, the orange 

and lemon plants, which thrive here in the open air during summer, 

can not risk the winter without protection, either in the greenhouse or 

under provisory sheds of light planking, provided with stoves and con- 

ducting tubes sufficient to maintain a certain unitormity of temperature 

in every part of the inclosure. Many cultivators regulate their practice 

in heating by the simple expedient of placing a vessel of water near 

the plant, and light their stoves when the water begins to freeze. ‘This, 
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however, is considered dangerous, as the injury may be already done 

before the signal is given or observed, and the plant once attacked by 

frost is beyond remedy. More caretul gardeners usa the thermometer, 

and begin heating when it marks 6° or 7° Fahr. above freezing point, 

particularly if the weather is clear and dry. 

With all these risks and precautions the cultivation can not but be 

regarded as exotic and artificial, and the fruit, though large and hand- 

some, is watery in quality, with much of ‘its substance taken up by the 

disproportionate thickness of the rind; nor has it the concentrated 

acid of the lemon produced in more congenial climates. The yield, also, 

is very precarious, and always liable to be prosirated by any extra- 
ordinary severity of the season. It is estimated for the average year 

at 500,000 lemons of various sizes, with an average value of 15,000 

francs ($3,000). 
- MCWALLER B. NOYES, 

Consul. 
UNITED STATES CONSULATE, 

Venice, March 3, 1884. 

PORTUGAL. 

THE AZORES. 

REPORT BY CONSULAR AGENT MOREIRA, OF ST. MICHAEL'S. 

Varieties.—The name of best variety for profit is the common orange 

(Citrus aurantium), or China orange, which is the orange exported. 

Names of other choice varieties worthy of culture are: the “ selecta” 

(selected) without pips, which never attains a deep color and does not 

ripen well till March or April; the tangerine, a variety of mandarin, a 

delicious small orange, but not cultivated to any great extent; a few 

boxes are shipped, but of the “‘selecta” hardly a package is exported. 

Situation —The trees that produce the varieties above-named are 

grown in almost all situations of the island; distance fronr sea, from 

one-half up to three miles; elevation above sea-level, from 80 to 400 feet; 

for exposure to sun eastern aspect desirable; they grow in all lands, 

but level land is preferable. 
Soil.—Light soil and also argillaceous mixed with pumice-stone. 

Climate—Generally moist. 

Temperature.—Winter months, minimum, 48°, maximum, 75°; aver- 

age, 61°. Summer, minimum, 50°, maximum, 823°; averace, 694°. 

Nights generally cold in winter but very warm in summer; few sul- 

try days; atmosphere moist. 

Rain-fall averages 40 inches per annum on the lower grounds, but on 

the higher lands probably 60 inches. Our soil is porous, the rain soon 

sinks into the ground, and the soil soon dries up, therefore genial 
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showers in summer are very beneficial. In some years there are 

droughts in summer, and the fruit trees suffer much ; consequently the 

fruit is small and frequently rough. 

Irrigation.—Irrigation not required, 
Oultivation.—There is no particular method of cultivation. 

Fertilizers—About February lupin is sown broadcast, and when 

about 2 feet high is dug into the ground; some people (but very few) 

sometimes use farm-yard manure, and guano has sometimes been 
applied. 

Pruning.—Pruning is not generally practiced before the trees attain 

an age of seven years, and then at about 4 feet from the ground. 
Picking.—Picking begins about the 15th of November and continues 

up to March; the fruit is rot properly ripe until January. 

Curing and _packing.—There is no system of curing. The fruit is 

packed in boxes containing from 400 to 500 oranges, avcording to size 

of fruit, wrapped in Indian-corn leaves. 
Planting and propagating.—Distance from plant to plant, in rows, 15 

to 20 feet. If planted closer, which is sometimes done, the trees shoot 
up too high and the branches touch one another, preventing the sun 

from shining into the trees as much as desirable. The trees are now 

mostly propagated by selecting a healthy branch about half an inch in 

diameter, taking off the bark all round about an inch in height, then 
putting round it some sifted soil. When it begins to throw out roots 

it is cut off from the tree and planted out in beds till it attains a height 

of at least 3 feet, and then it is ready to be transplanted. They are 

also propagated by layers, that is, by pegging down the lower branches 

and grafting in the ordinary way. From seedlings the oranges are 

better than from layers, but they take a long time before they produce 

any fruit. Sometimes also the trees are budded. The orchards are 

from one-third of an acre up to 20 acres in size. 

Maturity.—The trees will produce in seven years, not however in large 

quantities, but the largest crops may be expected when they attain the 

age of twenty years up to forty years, at which latter period they begin 

to produce less. 

There are no insect pests. 

Many years ago there was a fair quantity of lemons and some were 

shipped, but now there are very few. Nobody ever thinks of planting 

lemon trees except for their own use, or for sale in the market, where 

sometimes 5 cents are given for one. None are now shipped. 
AvuGusTO S. MOREIRA, 

Acting Consular Agent. 

UNITED STATES OONSULAR AGENOY, 
St. Michael's, Azores, December 31, 1889, 
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THE AZORES. 

REPORT BY OONSUL DABNEY, OF FAYAL. 

(Repuplished from Consular Report No. 414.) 

ORANGES AND LEMONS IN THE AZORES. 

The lemon, never raised in large quantities in these islands, proba- 

bly because its quality did not make it a favorite, has become quite ex- 

tinct as an article of trade in consequence of the liability to disease of 

the tree roots. The orange of the Azores, the China orange, is a fine 
fruit, but of so perishable a nature as to be incapable of resisting a long 

voyage. In Fayal and Terceira it has ceased to be exported, not be- 

ing able to compete in price with oranges sent from other countries in 

the markets of England, the only markets really within the reach of so 

delicate a fruit. At the island of St. Michael, which has always been 

immensely in advance of the others in point of quantity produced and 

exported, the trade, for the same reason, although yet an important one, 

has diminished very seriously. From the United States consular agent 

at that island I have obtained the most of the following information 

regarding the orange culture. The varieties preferred are the “ selecta” 

and the “navel ” orange, the Latin names of which he could not obtain. 

The trees come into full bearing at the age of eight or ten years, and 

continue to bear until forty or upwards—in by-gone times to a much 

greater age. They are obtained from seedlings, on which at the proper 

age the best varieties are grafted, and also by the system of layering ; 

the former are naturally longer-lived trees. 
The orange tree at St. Michael appears to be subject to a drying up 

of the branches without any apparent cause and without the presence 

of any insect or fungus. No remedy has yet been discovered for this, I 

am told (may it not be from exhaustion of the soil, probably?). It is 

customary to set out orange trees about twenty-five feet apart. The 

best orange gardens are some 2 miles from the coast-line. The spaces 

between the trees are sometimes filled with corn or vegetables, but the 

more sagacious cultivators abstain from this. Where the garden is de- 

voted exclusively to oranges it is hoed twice a year, but as a rule not 

manured; never irrigated. The cost of cultivation is estimated at $20 

per acre. 

An acre yields about 40 boxes of a size to contain some 400 oranges ; 

the value at the present time problematical, as the exportation is done 

by the garden proprietors banded into large companies. Formerly, 

when more or less of the fruit was bought by speculators on the trees— 

all expenses being for this account—it was sold at from $1.50 to $2 the 

« English box,” a package equivalent to three Sicily boxes, or contain- 

ing from 600 to 900 oranges, according to size of fruit. In a good year 

as many as 250,000 or 300,000 of such boxes were exported from St. 
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Michael, conveyed by small fast-sailing schooners, carrying from 600 

to 1,200 boxes of that size. Of late years the carrying has been done 

by steamers. 
The Azorean orange has been with few exceptions packed in corn 

husks, it being found that, liable as it is to decay, the husk, being 

thicker and firmer than paper, protects the sound ones more effectively 

from a decayed comrade. 
The soil of these islands, though generally thin, is fairly productive 

if rain does not fail too much during the summer months, and it is ob- 

served that the best oranges are raised on rather a sandy soil; those 

from richer ground being thicker skinned and deficient in flavor. The 

climate is decidedly a damp one, but equable in temperature. The 

mean annual temperature, deduced from three daily observations of 

a Fahrenheit thermometer properly placed in the shade, I found to be 
62°; the maximum observed being 80° and the minimnm 419, 

S. W. DaBneEy, 

Consul, 

UNITED STATES CONSULATE, 

Fayal, April 24, 1884. 

SPAIN. 

REPOR1] BY CONSULAR AGENT LOEWENSTEIN, OF GRAOQ. 

[Republished from Consular Reports No. 414.] 

CULTIVATION OF THE ORANGE TREE. 

I have the honor to forward to you herewith a report on the cultiva- 

tion and propagation of the orange tree in this province. It was made 

out after consulting the most eminent cultivators and authors, and wy 

fervent desire is that this paper may be useful to some of the lesser- 

instructed cultivators of this tree in the United States. 

OLIMATE. . 

The orange tree does not thrive in the open air except above 43° 

latitude, and then in sheltered spots, where the earth always preserves 

a temperature above congealment at a depth of 0.02" to 0.03%. In 

these cases the sap of the roots, which is always in movement in the 

trees of permanent leaves even in winter, defends the exposed parts of 

the tree from congealment. The thermometer has been known as low 

as 10° Réaumur without the orange trees perishing, because such tem- 

perature was not sufficiently continuouS to penetrate to any depth in 

the soil, besides which the thaw that succeeded was accompanied with 

a cloudy sky. In short, the orange tree can be cultivated with perfect 

security in the open air where the temperature is not lower than 3° 
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Réaumur. In the spots most favored this condition is not met with at a 

greater altitude than thatof 400 meters. Whenthe average temperature 

reaches from 15° to 16° the apparent vegetation of the orange tree 

commences, which, as a rule, takes place in the mouth of March. The 

blossoming requires a mean temperature of 18° centigrade, Réaumur, 

the first flowers appearing in April and frequently continuing through- 

out the whole of May. The blossoms are found on the secondary 

branches, but principally on the tertian ones, or in general those formed 

during the previous year; but this rule, which is the most regular, is 

not thesameeverywhere. Selling the fruit too late, and the consequent 

working and manuring of the grounds (by reason thereof) out of the 

proper time for so doing, besides which, in consequence of the scarce- 

ness of irrigation in summer for want of water, a great disorder in the 

natural course of vegetation is occasioned. With reference to the height 

above sea-level, the majority of the orchards range between 4 and 30 

meters. The temperature of this province, Valencia, is very mild, and 

while. it seldom reaches as low as zero, many parts are protected from 

north winds by different mountains. 

The climate of the districts where the orange tree is cultivated in 

Valencia is, as aforesaid, benign, as is shown by the fact that the orange, 

lemon, citron, palm, locust bean, and various other trees, as also shrubs, 

all of which are delicate, thrive freely in the open air. Further, the 

jujube, fig, pomegranate, almond, and olive trees, the vine, and the 

sugar cane, also flourish here luxuriantly. The dwarf fan-palm grows 

spontaneously. 
The résumé of the meteorological observations made and published 

during the year from 1st December, 1881, to the 30th of November, 1882, 

-at the Observatory of Valencia, is as follows (barometer being in milli- 

meters and at zero, thermometer of Réaumur, centigrade): 

Meteorological observations. 

Millimeters. 

Average pressure of barometer ..---.-.-..----+ +2222 cee e ce cee e cee eee neces 762. 97 

Maximum pressure of barometer (January 17) ...--- .----+ e225 --00 eee eee eens 781. 01 

Minimum pressure of barometer (October 27) .....----+ ---- ---- -----+ eres eee 745.94 

Oscillation iccicies venice seceics ss seeeeeecussectisine sekweaens ses tesie <0 eee sree 35.07 

Degrees 

Average temperature... --. .-.- .- 22 ee ene eee ee cence neers nent tere ee teceee 16.2 

Maximum temperature in the sum (September 30)...--.-.-.-----+--++20----- 43.0 

Maximum temperature in the shade (July 10). .----...---- +++ serene eee ee 36.0 

Minimum temperature in the air (December 27 and January 6)....--.-..--.. be | 

Minimum temperature in the reflector (December 27 and January 6)......... 0.0 

Average oscillation of temperature... --.. .----+ee- 2-6 renee rece re ene cere eee 13.3 

Average humidity .----...---------- wneeeee wees, Ageing SS eR eee Se SSR E Se 61.0 

Maximum of humidity (May 17)...---.----------++- at ee eee e eee eect eee 94.0 

Minimum of humidity (April 25) ..---- ---------- 2-2 tener ee eee tee eee cee 20.0 

Averave tension : 

Maximum tension (August 19)... ....-eeeeeee eee ne terre eee eee cess ecccee 23.9 
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Degrees. 

Minimum tension (December 24) .....-...---26 --- 2-0 cree eee reece reece cere 3.0 

Average evaporation ....-- 26... ene eee ee cece ne cet cence en cence ee seete 9.1 

Maximum evaporation (July 8)..-... .-2 222.225 cee n ee cee eee ene eee neces 24.0 

Total of evaporation .....-.. 2-222 ne cece nn eee eee cee eee renee ceee neces 3, 340.9 

Rainy days ..-.2. 2.2200 cnc ene eee tenes eee eee eee ee cone ste eee cers 48 

Days of inappreciable rain ......--22 2 eee eee ne eee eee eee teenie ees 22 

Stormy days 222.222 2222 cence eee nee cere enn ee eee een cnet en cence 7 

Days Of S010W 222 oon cee c ee cece cee ene renee cece ee cree cere comers cane cete 1 
Rain-fall during the year......---. 22. ce- 2 eee eee ee eee eee een ee tee 420.5 
Rain-fall, maximum (September 7)...-..-.-. ------ ---- +--+ +--+ +25 Suteyaleie: aches 92.0 

Kilometers, 

Average velocity of wind ...-.. ..2-2. .-- eee eeee ee cece eee e eee cee eee eee 283 
Maximum velocity of wind (February 26).....----. 22. ---- + +2222 ene eee 962 

Minimum velocity of wind (January 1 and August 30)..-.-..----- ----00 eee 40 

Frequency of the winds. (Observed twice during the year.) 

North wscses secs: saveescesteanse cet neisiney samme vagsece sede ees ncicalg cesses 70 
Northeast cesses dees ccmwes sees 0s Gaae dasemenseadeeriedseere cosees ceet seme: 134 
Hast sicwe:sewens secweie a deslened wae eee poets dsee sec rise eetsecewcieesin pices acme 126 
Southeast...-.. - Se wedewes eeeaee ne sleds oeekh eet eds meen geieaisisciacislte sistnmeemiene 105 
South secon chs sda teeter wads wae Bijenicieg sedan eeece ie yea SES seers Helmeid ectee wintele ll 
Southwest; ssecde secwweeeseiccwenctan cnidlese,s Hehe ao eect sees, s ceeisinneraisinle amieie 37 
Web cueisinis te ete paresis sake gaee tines ae eiiee ce emeecs aeesseeneemscie ieee eee 130 
Northwest ..- 22. sccece een ne ween ne ene n et cone nee eee cee teens cee n ee enee 117 

Atmospheric state. 

Clear days vines sci rece Sars cain cisisjaee's mec eewns Me downs Salts ie Let aciulccics 167 

Cloud YAAYS a sac cassis peices wmeci lees Hes eb teeniees Senccecisslcniecicig Seinis Salers 97 
Covered. days. .-- = occ cnc ns meiet canis tnine cinine Scien seine neieeee nee ciciees sacinens 101 

Days: Of Ca] 00 to icca:o ine iosteenies oie sce sisiein att ais sinleie wininla nininie! skin nin Bias Saeaisic nie cine 51 

Daya Of DreeZO .o:0 ajc aie oa sciis are wiain ce cininine Saicie Saige ee sees ae ea careciserecinee 274 

DaysOf Wind: <<. --ins once wis cneae sc Sarcicianeted see weines pege th wew ace Seeeeeccace 39 
Days of storm... 2-20 nee ne eee ee cee e cee e ee ene nee reise ciate cle cieei sie celcisia 1 

The rain when the weather is not stormy is nearly always accom- 

panied by south or southeast winds, and the rainiest months of the 

year, or at least those when the rains which are most beneficial for the 

soil occur, are November, February, and April, although in consequence 

of the great felling of trees, which has taken place during the present 

century, as also owing to unknown causes, the rains are much less fre- 

quent than they were last century. In this province electricity exists 

to a very great extent in the atmosphere by reason of the dryness of 

the climate and the pureness of the sky, especially in the mountainous 

districts. 

SOIL. 

The greater portion of the soil in this region is tribasic, cretace- 

ous, and tertiary, and contains a large proportionate admixture of clay, 

sand, and lime, which is the true reason why the earth in this prov- 

ince is so very fertile, as is proved by the luxuriant vegetation, the 
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variety of produce, and the richness of this fortune-favored district. 

The color of the earth in the parts where there is no irrigation is, in 

general, red, but this changes to gray when irrigation commences 

aud manure is employed. In parts where vegetable refuse and abun- 

dance of farm manure form the greater portion of the soil, the color in- 
clines to black. 

The soil should be at least one meter in depth and should be subject 

to irrigation. It should further be of a middle consistence, silicious- 

argillaceous, or argillaceous-calcareous, rather damp, but without being 

humid. Chalky soils, more or less pure, those completely silicious, and 

those which are compact argillaceous, with constant humidity, are use- 

less. In the two first the manures decompose rapidly before being of 

service to the roots, and they require excessive irrigation, which weak- 

ens the soil and exhaustsit. In thé latter the excessive humidity which 

is constantly retained deprives the roots of atmospheric influence and 

causes putrefaction. A soil composed of clayey marl or a light clay 

mixed with sand is most suitable for the cultivation on a large scale of 

orange, lemon, and other trees of the same family. The soils where 
the orange-tree thrives well are of very distinct composition, as there 
are a8 Many orangeries on sandy as on clayey ones, but those most com- 

pact should not contain more than 65 per cent. of fine earth (with less 

than 0.005 millimeter diameter), and on reaching this limit they should 

have a sandier earth for subsoil. The same extreme limits which the 

orange-tree admits in its physical composition are also admitted by the 

soil with regard to the quantity of lime contained in it, for while in cer- 

tain districts (Benifay6) the earth contains no carbonate of lime, in 

other parts 18.29 per cent. is found, and recently a calcareous earth has 

been examined, the same being of great depth, and has been found to con- 

tain 57.22 per cent. of said carbonate; notwithstanding the same, the 

orange-trees thrive well, These earths are also rich in potash, and con- 

tain this matter in an exceedingly large quantity in a form that may be 

considered as assimilable with the tree, so that in such districts there 

is no necessity of employing potash for manure. Of the other alimenial 

principles of the plants, there is in general a limited quantity of phos- 

phoric acid, and in some parts an addition of magnesia. 

The extraordinary foliage acquired by the orange-tree in a loose soil, 

which at the same time contains what is necessary for its proper develop- 

ment, may be fully appreciated in the districts of Alcira and Carcagente, 

in this province, which districts are the center of production, and the 

soil in which is loose and of great depth. A simple analysis of a sam- 

ple of earth taken from Careagente showed that it did not effervesce 

with acids, whilst a sample from Alcira did, and abundantly. The anal- 
ysis of 100 grams of earth from Alcira gave, salt of lime (carbonate), 
20 per cent. ; sand (silicate), 70 per cent.; clay, 10 per cent. This an- 

alysis, which was lightly made, is sufficient to give an idea of the soil 

in which the orange-tree thrives to pertection. 

156a——10 
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Thus it is that in other parts (Castellon de la Plana), where the soil 

is most compact, the growth isslower; in years when there is a scarcity 

of water and the orchards are not irrigated at the proper season, the 

earth becomes so compact as to prevent the growth of the small life- 

giving roots, besides depriving them of the beneficial effect of the at- 

mospheric air, and as these roots cannot then properly nourish the trees, 

the latter, little by little, harden, or, in other words, the trunk and 
branches lose the green color they should have, which manifests the 

abundance of sap contained by them, and which is what preserves them 

tender, a thing so necessary for their growth. 

From the preceding it will be seen that it is necessary to well examine 

the soi] (should one have the idea of converting it into an orange gar- 

den) before incurring any expense, not only examining the surface, but 

also the subsoil, as there may be some parts where the soil is loose and 
of good quality on the surface, but very compact and bad beneath, or 

viceversa. By attending to this the proprietor will know what may be 

expected from said ground and to what cultivation it would be advisa. 

ble to dedicate it. 

PROPAGATION. 

Orange trees may be propagated the same as any other fruit 

tree, either from seed, whichis the natural way of multiplication, or 
from cuttings, which is artificial. The first system, viz, from seed, 
perpetuates the species and gives origin to new descriptions, afterwards 

improved by cultivation. The second method, either from shoots, cut- 

tings, or grafting, continues the raceand at thesame time accelerates the 

fruitage, which is always later with the trees produced by the first- 

named system, but in exchange the trees raised from seed are more ro- 

bust and live to a much greater age. The oldest orange trees found in 

this province clearly demonstrate that the primitive trees were raised 

from seed. The sweet orange does not thrive well when raised from 

shoots, and in order to obtain a good result it is necessary to recur to 

tightly bandaging them so as to favor the accumulation of juices, which 

contribute to the acceleration of the unfolding of the underground 

shoots. The bitter orange is more easily cultivated. 
The following means have been employed, anid are still being used, as 

by the same frondose trees, bearing a large quantity of fruit, and this 

of good quality, are obtained. Said means are these: First, a flower- 

pot is obtained, composed of two pieces, which can be easily fastened 

together either with wire or strong twine passed round them at the top 
and also at the bottom. Then some straight branches of about the 

thickness of two fingers must be selected, and if said branches are very 

long they should be cut down to the length of 14 meters; then the part 

that has to be placed in the center of the flower-pots is barked all round 

for about 13 inches, and immediately bound up with esparto-grass cord: 

ing. As soon as this is done the flower-pots are put together and filled 
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with earth and stable manure, well mixed together and watercd; after 

this they are watered once a week. At the end of a year the roots that 

have formed fill nearly the inside of the flower-pots, and then the 

branches at the lower exterior part of these are sawn off and the new 

orange trees taken to the spot where they are to be planted. For plant- 

ing them there is only to cut the wire or string holding the flower-pots 

together, and if they are well looked after they will commence bearing 
fruit at the end of two years, 

The slips of the sweet-orange tree rarely strike root, or at least such 

is the experience of farmers Lere who have tried it. 

Till the disease of the orange tree occurred some years back, the prop- 

agation was generally effected by grafting the orange on a slip of 

lemon tree, but since then cultivators have only directed their attention 

to obtaining vigorous plants from the seed, on which are afterwards 

grafted cuttings; and the seed most preferred are Niranjo dulce franco, 

Bigarado franco, and Bigarrado Gallesio ; further, should short shoots 

be required, the trunk should be raised from the seed of the sweet 
orange. Those raised from the seed of the bitter orange, either franco 

or that called Gallesio, are more vigorous, more luxuriant, and of longer 

duration, besides which they better resist the cold, for which reason 

they are preferred and chosen for the trunks of the trees of tall growth. 

The fruit of the first named is considered the best. 

The last system of propagation, being that adopted in this province, 

viz, grafting on a franco trunk, a series of operations takes place, such 

as the establishment of a nursery for raising plants from the seed, a 
plantation of young trees, grafting, and transplanting. 

NURSERIES. 

The soil where this is effected must be of good quality, free from 

creeping herbs or weeds, and it must be in a good position so as to 

receive the sun in all parts, besides which it must have an abund- 

ance of water for irrigation. All seeds are sown in flat plots, and if 

they are delicate the soil is manured with a small quantity of well- 

rotted dung finely minced so as to allow of its better distribution and 

at the same time produce more beneficial effects; the soil is also exca- 

vated and loosened so as to give the plant greater freedom for growing. 

These plots, when prepared, are opened out in parallel rows of about 

four inches deep and one foot distance between each. 

The means generally adopted in this province for the establishment 

of these nurseries are as follows: The raising from seed, when on a 

small scale, is done in large boxes, but when on a scale of any impor- 

tance it is done in the soil. This last is greatly preferred, because the 

plants have more roots on account of having more space for develop- 

ment. Although the temperature of this zone is very benign, it is nev- 

ertheless necessary to select a sheltered spot for the nursery, taking 

care that the soil be rich, nutritive, of sufficient depth, and possessing 
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means for irrigation. Having everything prepared, the next thing is 

to obtain the quantity of seeds required for sowing when the proper 

time comes around, The general method is to divide the orange with 
a knife, taking care not to cut it so deeply as to touch the seed, so as to 

in nowise injure them; these are then picked out and placed in the 

shade to dry, after which they are preserved, either in paper packets 
or earthernware pots, in adry place. Other methods for obtaining seed 

are adopted, but the preceding is considered as the best. Once the 

seed is perfectly obtained, should it not be required for use within a 

short time or period, it should be placed in layers in sand, so as to 
prevent its getting too dry and opening. A thing of the greatest im- 

portance is the selection of the orange from which to obtain the seed. 

Some nurseries have been planted with seed obtained from the No- 
vember orange, and but few trees have been obtained, only a small 

quantity of seed germinating. The seed of more seasoned oranges come 

up in greater number and with more strength, in addition to which 

the plants are much more vigorous, Nurseries may be created with the 

June orange, the fruit at said period being perfectly seasoned, but this 

is considered too late, and the frost or cold would catch the plants 

whilst stiJl very tender. The average season for planting the nurseries 

is from the middle of February till the middle of April, thus concili- 

ating everything: first, because the seed then obtainable is good ; and, 

secondly, there is sufficient time for the young plants to acquire suffi- 

cient strength to resist the cold weather ere the winter sets in. 

As the time approaches when the seed should be sown, the soil where 

such is to be effected is properly prepared, being watered and, when in 

fit condition, well dug up. Ifthe earth is very compact and composed 
of hard lumps, these are well broken up and smoked, and made up in 

hormigueros, which are heaps of dry vegetable refuse covered over with 

earth, having a small opening near the ground in which is introduced a 

wisp of straw. On setting fire to the straw the whole mass gradually 
consumes itself, forming a small heap of vegetable ashes and earth. 

The ashes of the hormigueros are equally distributed over the surface 

of the soil, and immediately afterwards this is manured with stable 

dung, which should have been left to rot in sand, and which must be 
old and as fine as the sand. This has first to be watered to keep it 

moist, and when the proper season arrives a good watering has to be 

given it, after which it is spread over the surface. When the space to 

be cultivated is limited, the mixture of stable dung and sand is per- 

formed with a spade, and the ground is not plowed. The ground has 

to be divided in long and narrow plots, having small irrigating canals 

between each, which must be sufficiently deep so as not to allow of the 

water reaching the superficies of the rows, as should it do so it would 

have the effect of hardening the earth, which should always be loose, 

so as to obtain a good result. 

The seed should be soaked+in water tor a couple of days, and after- 
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wards thickly sown, to provide against the eventuality of some being 
defective and not germinating. 

There are some who immediately cover the seed with a coating of 
fine manure of about 14 to 2 inches, while there are others who employ a 
mixture of river sand and stable dung; but experienced cultivators say 
that the sand often injures the stalk of the tender shoot. 1t seems that 
in order to obtain the most favorable result a covering is made of earth 
from a pine forest, virgin earth, the greater portion dung. When this is 
not obtainable, then dry, arable ground which is very loose. Having 
arrived so far, two things are necessary, viz, that the soil be always 
damp, and that the earth covering the seed be loose, not offering any 
opposition to the unfolding and shooting of the tender plant. This is 

obtained by watering the nursery every two or three days after sunset, 
and still better by doing so before sunrise, using a watering-pot with 
a long spout. 

When the orange trees are about 2 inches high or more, then irriga- 

tion by means of the canals at the sides of the rows will suffice. 

The young plants are from four to six weeks before appearing above 

the surface, and sometimes more, and the plants are kept in the nur- 

sery for one or two years, according to the state of their development. 

The chief things to be observed with the seedlings are: (1) The earth 

should always have a certain amountof humidity. (2) The plant should 

be kept perfectly clean, and should weeds spring up these should be 

rooted out with a small weeding-hook. (3) When the young plants 

come up close together they should be separated so as to admit the 

proper development of those which give promise of thriving, and allow 

those separated to thrive in other spots where transplanted. (4) If the 

ground is sufficiently manured the young plants have sufficient nutri- 

ment until reaching the height of about 10 inches or even more. 

If the soil is not properly manured, then it is necessary to assist the 

plant by using Peruvian guano, and for doing this various growers dis- 

solve a small quantity of guano with the water in the watering-pot, and 

thus apply it to the plants; but should the watering take place by 

means of the small irrigating canals, the guano is placed at the entry of 

the water into said canals, and is thus conveyed all over the nursery. 

Planting.—As soon as the young plants have acquired a certain de- 

velopment in the nursery, which sometimes occurs at the end of one 
year and sometimes at the expiration of two, the plantation has to be 

commenced. This generally takes place from the middle of February 

to the beginning of March, according to the condition of the plants. It 
is commenced by arranging the soil in the same manner as for the nursery, 
and when this is done the nursery is well watered, so as to enable the 

young plants to be rooted out without injuring them. 

Some cultivators advise the taking up of the young plants with the 

earth adhering as thick as mud, while others counsel that they should 

be transplanted with a ball of earth attached to the roots, although 
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said ball be of small size, so that the plants should lose less. With 
a mountain knife, or other similar garden tool, a series of holes are 
made of superficial depth, to admit the roots of the young plants, 

which are placed in same conditions as they were in thenursery. The 

orange trees are planted in the plantation at a distance of from 40 to 

50 centimeters apart, if wished to be of short trunk; but should the 

contrary be desired, they are planted at a greater distance from each 

other. On transplanting the young trees, a series of light beds are 

made and the trees are planted at the base of the same and in regular 

files, but on the opposite side of the beds to that where they are irri- 

gated, thus preventing the water from reaching the young shoots. 

Now and then the top soil is loosened with a weeding-hook, and thus 

the beds gradually get lower, until at last they are level with the sur- 

rounding earth at the time when the plants have taken firm root and 

are flourishing. The plantation is irrigated once in every three weeks 

in ordinary weather, but oftener should it be very dry; and about at 

the end of two or three months after transplanting, say in July or 

August, a small quantity of guano or of rotten dung may be applied. 

At the expiration of a year in the plantation, the young trees are sufii- 

ciently advanced for grafting, should they have been tended with great 

care and are required for trees of short trunk; but should they be re- 

quired to be of long trunk, every means should be availed of for favor- 

ing the development of the terminal bud. To this end, every year, 

about June, by means of nipping, the too forward growth of the lateral 

buds is checked. In April, branches, leaves, and thorns on the lower 

half of the stem are cut off, as are also the lateral branches above the 

same which are vigorous. 
This same care is bestowed every year until the stem, straight and 

devoid of knots, reaches a height of from 14 to 2 meters, when grafting 

is effected on its upper part. Should any of the plants take a crooked 

direction, they are cut off in April of the second year at about 10 cen- 

timeters from the surface of the soil, when they shoot afresh during the 

summer, and when the shoots have reached a height of about 20 cen- 

timeters the most vigorous are selected and the rest done away with. 
In this province, trees of short trunk are those invariably grown, con- 

sequently this last plan is but little, if at all, availed of. 

GRAFTING. 

This is one of the most important means for the propagation of the 

orange tree. 
Grafting consists in the insertion of a branch or cutting of one plant 

into another, which operation bas to be carefully done, so that both may 

unite and ultimatel, form a single plant growing on the same stem. 

Grafting is also done on a plant with some of its own shoots. 
Grafting is principally performed with the object of procuring flowers, 

leaves, wood, or fruit of superior quality or more merit than that previ- 

ously obtained. 
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Grafting also serves for the propagation of many trees and bushes, 
both exotic, rare, and delivate, by employing specimens of wild, rustic, 
and strong plants that may be analogous, or of the same family, so a8 
to improve the budding of the branches of a plant which has become 

stripped of same (in the regions where the cultivator wishes to augment 

the growth and reproduce the species), and also to unite on a single 

branch the male and female flowers of vegetables normally “ diecians,” 

which are thus converted into “monacians,” and their fertilization vastly 

improved. The “graft” is the name given to the shoot, or branch, etc., 

inserted in another, and“ parent” is that in which it is grafted; and 

the plant obtained is called “ franco” when both are raised from the 

same class of seed, and “bastard” when from different species. With 

all grafting it is necessary to put similar textures in contact, and above 

all the generating layers or vegetative zones of both parent and graft, 

and at the same time impede the access of air and light to the uncovered 

part, or the wound. It is not, as it is generally believed, the joining of 

the bark which contributes to the perfection of the grafting, but rather 

of that generative texture or cambium which exists between the white 

wood and the bark, by which is effected the growth in diameter of the 
dicotlidonéos, vegetable substances. 

In order to obtain a successfal result, the operations should be per- 

formed in fine and temperate weather. The parent plants should be 

carefully selected, not too young, as although the grafting might be 

successful, they would be long in bearing fruit, notwithstanding that 

they would be frondose; neither too old, because although giving fruit 

sooner, they are of little duration; further, those selected must be per- 

fectly sound, well formed, and possessing a clean bark. There are four 

seasons when the operation of grafting may be performed, viz, at the 

impulse, at the time of shooting, at the time of vivifying, and when 

sleeping. 
Grafting at the impulse is done when the movement of the sap com- 

mences and the buds begin to wake out of the lethargic state in which 

they had been all the winter, but before they have unfolded. The sea- 

son for doing this is from the middle of February till the commencing 

of April, and it is done by grafting twigs of the previous year. 

Grafting at time of shooting is when the sap is at its greatest activity 
and when the shoot has attained half or three-quarters part of its defi- 

nite growth. This system is generally carried into operation from the 

commencement of April till end of May, and the ingrafted shoot availed 

of is a tender shoot of the same vigor as that of the portion of the par- 

eut plant where it is to be ingrafted. 

Grafting at time of vivifying is so called because it is done at the sol- 

stice and when the shoots commence to put forth their second sprouts, 

which occurs from about the end of May till the end ofJune. The cut- 

tings for grafting on vivifying are selected from twigs of the same year. 

Grafting when sleeping is done at the equinox in September, and only 
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differs from the previous system in that the graft on vivifying com- 

mences immediatly to shoot, whereas that grafted whilst sleeping does 

not commence to move until the following spring. The system may 

begin to be adopted from the end of August till about the middle of 

October. 
A successful result greatly depends on the intelligence, skill, and care 

of the grafter, as also on other conditions that may be possessed by him. 

The young shoots to be gratted are frequently spoilt by workmen whose 

hands perspire copiously, and the same also occurs from bad breath 

either from disordered stomach or smoking to any extent, in the cases 

where the grafter is accustomed to hold the ingrafted shoots and buds 

between the teeth whilst preparing the patron. 
The object of the ligatures is to subject and fasten the graft to the 

parent tree, and those are best which possess sufficient elasticity not to 

either tighten or loosen teo much, as also suffer but little from atmos- 

pheric influences, and further they should be of slight cost and easy ac- 

quirement, preference being given to those belonging to the animal 
kingdom, such as raw and carded wool, worsted, silk, or horse hair. Of 

the vegetable kingdom the following are best: hemp, flax, esparto, 

enea, reed-mace, various flexible barks, and the leaves of certain trees 

possessing the same property. 
With the graftings it is necessary that the cuts and wounds in the 

patron should be properly covered and protected with substances suit- 

able for said purpose, and which ought to combine the advantages of 

slight cost, easy manipulation, shortness in preparation, duration, and 

perfect protection. The materials most generally employed are the fol- 

lowing: Grafter’s clay, which is of ancient use, and is composed of two- 

third parts of clayey soil and one-third of cow dung, well mixed to- 

gether ; and to this are sometimes added dry herbs chopped very fine, 

and by some a small portion of salt. is also employed in the mixture. 

Softened pitch is also made use of, not alone, as it would dry and peel 

off, but melted with a corresponding quantity of wax or tallow, or of 

resin and tallow, to which is added red earth or brick-dust. 

A good receipt for this mixture is as follows: 

Kilos. 

RESL Mi .0injnfs ic: asd enisravceiaiaieieleisGlek semimard sientelwie cateminatere Hesse cas cee cckic ease 1, 250 

LGC sjeics ew syetiars rare ne Ge asl dele Seeman ee emda ans ements hoo ce mo ticec non acee 0,750 

Tallow sfolisiaisle elaiaieie ceisiie n see eerie sutee. Samietes 0. 250 

Earth o Reee Oe eee ee mEs aes ---... 1.500 

this case it would injure the plant. 

When a good variety has been obtained from seed, it is so subject to 
injury or loss from any casualty that the plants are generally grafted in 

order to preserve them. When the cultivator wishes robust and bushy 

trees of long vitality, the gratting is done with trees of the same species, 

but should he wish to obtain trees less robust and either of medium 

size or dwarf, he does this (although at the expense of obtaining a tree 



CULTIVATION OF THE ORANGE TREE IN SPAIN. 543 

of lesser duration) by grafting on analogous parent trees of a distinct 

Species to the grafts, on account of such grafts requiring a greater 

quantity of sap than can be given them by the respective parent plants, 

for which reason they remain small, have but few branches and roots, 

and the buds are of but brief duration, 
AS a goueral rale two cuttings are grafted on the same trunk, some 

times with the object of greater certainty, and sometimes for the purpose 

of the trees sooner forming their top. With reference to the numerous 

buds that appear when the graft commences moving, all are suppressed 

except those nearest. to where the grafting was made in order to draw the 

sap towards said point. Should they develop too much, the points are 

cut off, which is done when the graft attains a length of 0™.15. 

The universal system employed in this province for grafting of orange 

trees is the following: If the nursery has been well cared for, at the 

end of a year the small free orange trees are grafted, whilst those 

which trom some special circumstances have not sufficiently developed 

are left for the following year, and it is recommended that the grafting 

should be done in that part of the nursery where the plants are thickest, 

as being very close together impedes the moisture from disappearing 

from the soil, the sun not being able to penetrate through the plants 

to evaporate the dampness, as it can when the plants are scattered or 

isolated. This should be greatly studied in those parts where water is 

scarce in summer, aud it is the plan followed by the majority of culti- 

vators who have nurseries. 

Nearly all systems of grafting may be employed with orange trees, 

but. in this province the only one now universally adopted is that of the 

grafting of a bud, which gives excellent results, giving preference either 

to the method of jouette (é ojo velando) or to that of vidry (de ojo dormido), 

according to the season when the graftiug is effected, viz, the first from 

April till end of June and the second from August to October. One of 

the most intelligent cultivators of orange trees in this province grafts 

when the sap is moving, doing so from the time it commences to move 

until St. Peter’s day (end of June), and also when the sap is dormant, 
which is from August till October, cutting the shvot in February. The 

buds for grafting are taken from the center of the tree, as it has been 

found that if taken from the lower part the branches of the tree pro- 
duced always incline towards the earth, and young twigs are not liked, 
as they produce large trees bearing but little fruit. The buds for 

grafting are selected from those of the previous year and of the June 

shooting, and, according to the size of the parent stem, one, two, four, 

ete., are placed, for should the parent stem be thick and have only 

one bud grafted on it the excess of sap would suffocate it. On plac- 

ing the buds, the parent stem is probed and they are applied to the 

most salient parts which this may present, because it is considered that: 

it is here where there is the greatest quantity of sap, and it should be 

done when possible in the part facing the north, so as to suffer less from 
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the heat of the sun, besides which one can work better. The grafts 

should be tied with esparto grass, this being found much better than 

other strings or cords by reason of the less damage it canses to the 

bark, besides which it better protects it. It remains in this state for 

twenty-one days, and if at the end of this time the bud continues green 

the grafting is correct, in which case the shoot is cut off about four inches 

above, and it at once moves if it has dried. Sometimes it commences 

moving before the grafting has thoroughly taken place, in which case it 

is immediately cut, although the twenty-one days may not have expired. 

As soon as the shooting commences, cut the esparto ou the opposite 

side if there is only one bud, or at the sides if there are two, but do 

not take it off. It is calculated that about three hundred can be grafted 

daily, and when the grafting is done in fine weather it is much better, 

but it does not matter if done when raining, as neither through rains 

nor irrigation have the grafts been lost, although there are some who do 

not irrigate until at least twelve days after grafting. The four inches 

of stem which remain above the graft, and which served as a support 

for the growing shoot, are cut off at the end of a year and before re- 

moving the plants from the nursery. 

The proprietors taking but little care in providing themselves with 

good seed on grafting, and the grafter, whose only aspiration is to ob- 

tain his day’s pay, taking everything that comes nearest to hand and 

costs him least trouble, it frequently happens that fatal results are the 

consequence. The same recklexsness is noted with those who purchase 

orange trees already grafted and who take no trouble to ascertain their 

origin, etc. For the preceding reasons it is not surprising to see sickly 

orange trees in all directions, aud others, although sound, producing 

but little fruit and this of bad quality, thus occasioning a heavy loss 

to the imprudent aud earelcss proprietors, which they could have easily 

prevented if they had not overlooked that the grafts inherit the good 

and bad qualities of the tree which produced them, as also of its state 

of sickness or disease as also of its healthy condition ; thus it happens 

that in a small field of only six hanegadas of loose earth, and the whole 

subject to the same cultivation, in which, by reason of the carelessness 

of the owner, there are three descriptions of orange trees, each of dif: 

ferent merit, there are some that give a flat fruit with a fine skin or 

peel; others that are round and with a finer peel than the preceding, 

with abundant flesh and as juicy as the former but sweeter; and, Testify. 

there are others the oranges of which are very coarse and less esteemed 

by exporters. 

TRANSPLANTING. 

The tree lives, strikes root or the contrary, is more or less well 

formed, gives better or worse fruit, according to how the plantation 

may have been more or less carefully attended to, the health and du- 

ration of the plant being also subordinate to this operation. The 
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outcome of the plantation does not only depend on the nature of the 

soil, but also on the age of the trees transplanted, as the younger they 

are there is much greater probability of their taking root. A soil well 

broken up is better for a plantation of trees than any other; but very 

few persons take this trouble, contenting themselves with opening holes 

at regular intervals ina slightly worked soil. Thetrees with horizontal 

branches, or curved at the tip, give fruit sooner than those that have 

vertical or nearly vertical ones. Asa general rule the holes made in 

virgin earth and of the best soil are about a meter in diameter by one 

in depth, but in dry and hot soils they should be two meters in diame- 

ter by 1.30 in depth. These are made the winter previous to planting, 

in order that the earth extended and deposited round the edges, as also 

the sides of the holes, may improve from the action of the air; and in 

the neighborhood of each hole is placed about a cubic decimeter of well- 

rotted manure, or, should this not be obtainable, it may be substituted 

by 4 pounds of dried and pulverized blood or 6 pounds of guano. 

Should the soil where the planting is to be effected be of bad quality, 

the half of the earth extracted from the hole is replaced with a similar 

quantity of clayey silicious or chalky clay soil. The manure must be 

perfectly mixed with the half of the best earth extracted from the holes, 
and the half of this is deposited at the bottom of the hole in the form 

of a spreading cone. The tree is then placed on said conein such a man- 

ner that the neck of the root when the hole is filled in will not be 

deeper than it was in the nursery, as should that limit be surpassed the 

root, being deprived of the action of the air, would only work imper- 

fectly. The only exceptions to this rule are the transplantations to dry, 

arable ground, and in this case the neck of the root is placed at about 

5 centimeters below the surface. Being thus placed, the roots are cov- 

ered with the remaining earth that had been extracted, and the holes 

should be so filled up that the soil thrown in them should reach the 

height of six or eight centimeters above that of the surrounding surface, 

so that on settling down and becoming firm there should be no profund- 

ity at the foot of each tree, and the earth thus raised is arranged in a 

hollow. When the plantation is thus made it should be immediately 
irrigated, so that the earth should remain in immediate contact with 

the whole of the roots, and this irrigation should be several times re- 

peated during the months of April and May, conformably as the weather 

may be more or less dry. 
In this province the custom is to make the holes at the time of trans- 

planting, there being few that anticipate this operation, and then the 

holes are only made of sufficient size to conveniently plant the young 

trees, for, the soil not being virgin, it is neither necessary to work it so 

much nor for the soil or hole to receive the beneficial effect of atmos- 

pheric influence, as in the first case, which is indispensable. Accord- 

ing to experts, orange trees do not require very deep holes, it being 

preferable for their roots to be near the surface. Plantations of little 
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depth thrive better; they give more fruit and are healthier; thus, 

placing the young trees the same as when in the nursery, and taking 

care that the grafts are from about 4 to 6 inches above the surface, the 

planting is well done. After having completed everything necessary 

for the transplantation, the nursery is well watered and the young trees 

are dug out with a large spade, with a good quantity of earth adhering 

to the roots, which earth is surrounded with rotten or dried leaves and 

tied round with cords; and it may be mentioned, the speculating deal- 

ers take as little earth as possible from the nursery, so as not to impov- 

erish the soil. When the orange trees are conveyed to the spot for 

planting the first thing done is to line the bottom of the holes with the 

earth first taken out until it is calculated that on planting the young 

tree it will be, after irrigating the soil, at about the same depth as when 

in the nursery, and as svon as the tree is placed in position the virgiu 

earth remaining around the sides of the hole is thrown in. There are 

some who throw in a basketful of burnt earth and vegetables, taking 

care that the same does not come in contact with the capillary roots, 

which form what are vulgarly called cabellera 6 barbada (false hair, or 

bearded). If the planting is done in November, there is no necessity 

for employing more manure, that already made use of being sufficient; 

but in February, when the time for budding or sprouting approaches, a 

certain quantity of manure is mixed with the soil at a little distance from 

said capillary roots to oblige them to go in search of it, by which means 

they enlarge and gain strength. Before closing up the hole about twenty 

liters of water should be thrown into it if there is a probability of irri- 

gating the orchard within a few days; but should the contrary be the 

case, a small quantity of earth is thrown on top of the twenty liters 

of water, after which a similar quantity of water is added. It is a mat- 

ter of importance that the proprietor. should be present when this is 

done, as it frequently happens that the water is thrown in so-hurriedly 

that it does not reach the bottom of the hole, thus the roots of the orange 
tree do not come into contact with it and are consequently either longer 

in developing or else dry up and die. On planting it is absolutely nec- 

essary that the earth around the roots should be like mud, so as to pre- 

vent any contretemps, and later ou, when the time for irrigation arrives, 

the whole surface is watered and now and then is dug up, the condition 

of the soil being improved little by little by fresh tillage, the ground 

around the trees being kept well free from weeds. The soil should be kept 

sufficiently damp, and the orchard should be irrigatéd at least twice a 

mouth should the weather be dry. There are some who plant the 

young trees just the same as when taken from the nursery, while there 

are others who lop off the branches and cut off about 9 inches of the 

tree in order that it may sooner commence budding; but this it is not 

always necessary todo. If on rooting up the young trees some of the 

roots are injured and have to be cut off, if there are many some of the 

branches should also be done away with, there being an intimate rela- 
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tionship between the roots and branches; hence it is easy to under- 
stand that if on transplanting a youny tree the roots are vearly intact 
there is scarcely any uecessity for cutting off or reducing the branches, 
while, on the contrary, if a portion of the roots has to be cut off, the 
branches should be proportionately reduced. 

CULTIVATION. 

The orange, the same as all other fruit trees, may be submitted to 
two different systems of cultivation; extensive or large cultivation, 

which means planting the trees at a good distance from each other, and 

availing of the intermediate soil for other crops, and intense, which is 

the cultivation in gardens, where the trees of short stefas are planted 

close to each other and subjected to very careful operations. This latter 

system of cultivation is more costly than the former, but the results 

obtained are more certain, better, and more abundant. For extensive 

cultivation, plants of about the height of from 1 meter 50 centimeters 

to 2 meters, and a diameter of about 3 centimeters at a distance of a 

meter from the surface, are selected, and if only a single row is to be 

cultivated there is no need to trouble about how the trees are planted. 

Should the plantation consist of various rows close together, either the 

threefold system is adopted, each three trees forming an equilateral trian- 

gle, or else that called marcoreal, which is when each four trees form a per- 

fect square. Employing the first system, more trees can be planted per 

hectare, and the soil can be tilled in three different directions, while in 

the second case it can only be tilled in two. ~ When only one row is 

planted, the trees are placed at a distance of about 6 meters from each 

other if the soil be rich, and at only 5 meters if it be middling. Should 

intense cultivation be adopted, the trees are planted at a distance of 

from 3 to 5 meters from each other. In many parts of the province of 

Valencia the marco real of 6 meters is adopted, 276 trees being planted 

per hectare. 

Cultivation during the first years.—As soon as the transplanting has 

been effected, which generally occurs during February and March, the 

formation of a garden should be attended to without delay, so as to 

have the plants in a productive state. Therule observed by cultivators 

in this country is so notably different as to confound the most practical 

gardener, but that which has been adopted by various intelligent culti- 

vators and which has obtained the best results, is the following: 

First year.—Ridges are formed at the sides of the rows of orange 
trees at about the distance of 75 centimeters from the trees. In the 

month of April the trees are each manured with one or two pounds of 

guano, or else with stable dung, or sewage, at the distance of about 

50 centimeters from the trunk, to which a trench is dug around it, in 

which the manure is placed and afterwards covered over. The orange 
tree thus receives the irrigation from the space between the ridges, the 

rest of the earth remaining intact ; tlius the trees are prevented from 
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getting dirty, and both work and money are economized. When the 

season for irrigation arrives a thorough weeding takes place; thus the 

soil is cleared and continues clean. The irrigation is continued at its 

proper time, in order that the trees may.not suffer, after which the cor- 

responding weeding is effected. 
Second year.—In February, previous to the moving of the trees, two 

or three pounds of guano, or stable dung, is given to each tree as afore- 
said, but placed at the distance of 75 centimeters from it, or, in other 

words, at the edge of the ridges. Later, one or two baskets of any 

kind of manure are distributed around each tree; this may be done in 

April, which is the best month for doing it, but at any other time it 

may also be effected. The necessary irrigation and weeding must be 

strictly attended to, so as to preserve the orangery in good condition, 

and should any tree bear fruit, this should be plucked. 

Third year.—In this year the young roots of the orange trees have 

reached as far as the ridges and the trees commence bearing fruit, 

which should be plucked as soon as salable, before Christmas, if pos- 

sible, so as to be able to work the soil in February. There are some 

who counsel the plucking of the fruit as soon as it appears on the trees, 

without waiting to derive pecuniary advantage from it, leaving this 

for the following year. The ridges are now broken down, the whole 

superficies irrigated, and hormigueros are made. Ata distance of a 

meter from the trunk of each tree smali holes are dug with a spade, 

aud after placing 2 or 3 pounds of guanoin each they are covered 

up. After doing this the hormigueros are spread over the surface, 
the soilis irrigated, and at the opportune moment the ground half way 

between the trees is plowed, great care being taken that the plow does 

not touch the roots; the earth all round the tree must be well weeded 

and loosened to about the depth of 2 inches. Watering, plowing, and 

weeding throughout the year. 

Fourth year.—From the previous year, the cultivation to be given to 

the orange tree when in a state of production has already commenced. 

The fruit is plucked as soon as possible. Hormigueros are not made 

this year. The soil is dug up or plowed from twice to four times, and 

is manured. ‘The principal manure employed is guano, of which about 

36 kilograms per hanegada are used. But should stable dung be 

employed, about six basketfuls are given to each tree, and it may be 

mentioned that there are some cultivators who use more manure dur- 

ing these first years. Pruning the orange trees is now commenced, the 

same being confined to a cleaning, and this should be effected between 

February and May, preference being yiven to the earlier months of this 

period. This is henceforward repeated every year, and, in order that 

the wounds occasioned to the tree may be of easy healing, the branches 

or shoots pruned off are always the thinnest or most delicate. Should 

the trees he required to be low and wide, the cultivator limits himself 

to checking their upward growth and favoring their spreading. 
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Certain intelligent observers maintain that it does not in any way 

prejudice the tree to lop off all the lower branches, which there is acer. 
tainty that if allowed to grow will rest on the ground as soon as they 

commence bearing fruit, thus impeding the necessary tillage. With 

reference to the remainder, it is prudent that they should be respected, 

and even the whole of them left untouched should it be noted that the 

tree does not suffer in its growth from an excess of branches, as said 

branches will later on distribute themseives, being obliged to do so 

from the weight of the fruit on them, and thena fitter pruning can be 

effected and the trees left in the condition in which they ought to be, 

the branches prejudicial either to the tree or its development being easily 

removed. The want of attention to this is the cause of various pruners 

finding their trees when least expected with fewer branches than the 

trunk could nourish, and consequently yielding less fruit than they ought 

to do. 

The pruning is another of the most important operations of arbori- 

culture, and very important in the cultivation of orange trees, for the 

following reasons, which it has for object, viz: 

(1) To give the tree a regular, elegant, and graceful form, with rela- 

tion to the spot where planted and the space occupied by it. 

(2) To obtain from the whole of the principal branches a series of 

smaller secondary ones, bearing floral or fruitful buds. 

(3) To make the fruitage more equal and at the same time propor- 

tionate to the strength of the tree, care being taken to avoid intermis- 

sion. 
(4) To augment the bulk of the fruit and contribute towards the 

same being more savory, on account of its juices being obtained with 

greater care and more completely. 
Cultivation when in full production —As has been seen, little by little 

many modifications have been introduced in the cultivation of this tree 

as it goes on developing. When the tree is in full production the cul- 

tivation is as follows: If the orchard is small, hormigueros are made one 

year, and the following one manure is employed ; but should it be large, 

hormigueros are made in one half and the other half is manured. The 

following year the part where the hormigueros were made is manured, 

and in the other part where the manuring was effected hormigueros are 

made, and this system is successively continued alternately. Should 

the fruit be sold at Christmas, the soil is worked in february and 

March; but should the fruit not be sold at said period, the only thing 

to be done is to wait till itis plucked and then work the soil when pos- 

sible. As soon as the tree is bare of fruit, the pruner commences his 

work, the best time for this being the end of February and during the 

whole of March. All dry branches are cut off, as are also all rickety 

shoots and the crooked branches which cross one another, and some of 

those from the center, when there are many close together; in short, 

all those branches that are calculated to prejudice the tree. Tie orange 
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trees must have sufficient space between each to allow of good venti- 

lation, and they must be properly protected to enable them to resist 

the abrupt changes of temperature and at the same time give the full 

quantity of fruit they ought to yield. An excess of wood is prejudicial 

to the luxuriance of the trees, as likewise to their production, for which 

reason cultivators endeavor by pruning to widen the scroun of the 

tree, and check its growth in height. In September, before the trees 

begin to bud, they should all be well examined to remove all the young 

twigs that may have formed, only leaving such buds as are well placed 

for forming branches in the empty spaces there may be. This custom 

is very much neglected, for which reason trees are very frequently seen 

with twigs which have rendered useless the principal branches, thus 

disarranging the good order these should have in their proper distribu- 

tion. Onething the pruner of orange trees must bear in mind is the 

following, viz, that the branches of these trees bear a heavy fruit, which 

makes them incline to either side; but there are some who do not take 

this into account and prune some of the branches that ought not to be 

touched, only fixing their attention on the place they occupied at the 

time of pruning, which was different to that where they previously 

were. Those who are not partisans of low trees, like the cultivators 

here, allow the orange trees a greater development and do not punish 

them so much in the pruning. 

As soon as the pruning is finished the working of the soil is com- 

menced. This is watered and dug up, and hormigueros made where they 

correspond, which last work should be carefully attended to, otherwise 

the farmer will spend both time and money uselessly. The hormigueros 

give very good results in strong and damp soils, but they are of little 

use in those that are sandy and dry A sufficient quantity of combus- 

tible should be employed and the earth so burned as to be neither too 

much nor too little so, but at the same time be blackish. This opera- 

tion must be effected slowly and with great care. In the orchards where 

guano is employed, which is thrown round about the trunk, the hormi- 

gueros are made in the parts where said manure has not been used, so 

that the same may benefit thereby. 
In the orchards manured with stable dung, which manure cultivators 

are accustomed to throw down in every row between each orange tree, 

- the hormigueros are made in the clear spots that have not been manured. 

The part of the orangery that is manured is worked as follows: Some 
farmers irrigate the ground and when the proper season arrives throw 

down the manure, digging up the soil with a spade to the depth of 25 

to 30 millimeters in the clear spots, and only 2 or 3 inches deep in the 

vicinity of the trees. As this is being done, men go behind and level 

the surface with a species of narrow hoe, in order that the earth may 

be more united and better preserve its seasoning. Other cultivators 

commence by making a string of ridges from one to the other side of 

each row of orange trees at the distance of the extremity of the branches, 
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and when this is done they throw down the manure, which, if in small 

quantity, is spread from the outside towards the trunk, or, if in large 

quantity, all over the space between the ridges. As soon as the ma- 

nure is properly distributed the ground is irrigated, care being taken 

that the water enter gradually and equally, so as not to wash or carry 

away the manure, but let it remain where put. At the proper season 

the earth is burned over, and all thus mixed together. This latter sys; 

tem is preferable to the former, inasmuch as the water commences to 

dissolve the soluble portion of the manure, which thus at once pene- 

trates the soil, and, the insoluble part being well soaked, is better mixed 

afterwards with the earth. 

With reference to the first system, it frequently happens that the 

manure is spread over spots not yet properly seasoned, and in this case 

the surface manure or that at a small distance from the superficies is 
destroyed by the rays of the sun, a loss which is avoided by employing 

the second method. 

At the expiration of a month or month and a half, should it not have 

pained and the weather continue fine, the orangery is again irrigated. 

After watering at the proper season, two plowings are given to the 
soil between the extremities of the branches of one tree and another, 

care being taken that the plow does not touch or injure the branches, 

and a good weeding is given to the ground round the trank and pnder 

the branches. There are some orangeries where the plow can not be 

used on account of the trees being so thickly planted, the branches of 

one tree almost touching those of its neighbor. In these cases the soil 

is slightly dug up with aspade. This cultivation is continued through- 

out the year till the month of October, when the orange (fruit) begins 

to turn yellow, and then the plowing work is suppressed by many, who 

only keep on weeding to keep the surface clean. At this period of the 

year great care should be taken of the capillary roots, for if cut, the 

tree suffers and the fruit falls off. 

The person who has to direct the cultivation of an orangery must 

always be on the watch, both as regards the weather and the state of 

seasoning of the soil. Should the earth be su fficiently moist, and there 

be signs of wet weather, or if be thought that the ground can pass 

some time longer without irrigating, this is not effected, and thus the 

cultivator economizes the cost of the labor necessarily attendant after 

each irrigation. Should the weather be cold the orchard is irrigated 

if possible, and thus the trees do not suffer so much fromit. Should a 

period of dry weather be followed by a lowering of the temperature at 

the time when the orange trees are not fully seasoned, the fruit is likely 

to get frozen, and, to however little an extent this may occur, the orange 

is useless for shipment. It is always advisable for the proprietor of an 

orangery to have the irrigation done by a person that thoroughly 
under- 

stands it, so that the water may only enter the field with the required 

current, in order to prevent any of the surtace soil being swept away, 

156a——11 
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as also to avoid the formation of any pools, especially about the foot of 

the orange trees or in close vicinity to them, the same being exceedingly 

prejudicial. According to the opinion of many experienced cultivators 

the orchards about Valencia may pass from four to five weeks during 

the summer season without being irrigated, but this should not be de- 

layed longer, as it would only redound to the detriment of the fruit, 

which wonld not thrive asit shonld do. In the winter the gardens can 

be well left for eight or nine weeks without irrigating. 

Water is so scarce in some parts in summer that frequently two 

months or even more pass without it being possible to irrigate the 

orangery, in which case the orange trees suffer a great deal and the 

fruit is small, thus causing a loss of importance to the grower. By giv- 

ing a much deeper tillage the evil is in great part avoided, but exceed- 

ing care must be taken not to cut any of the roots, or should such occur 

that it should not be to the extent of causing the trees to suffer there- 

from, for which reason it is best to perform the tillage gradually and by 

piecemeal. There are some plantations so exceedingly superficial as 

not to admit of deep tillage; thus the seasoning only produces effects 

of short duration, and when it rains said plantations scarcely benefit 

from the nutritive elements washed down and deposited by the rains on 

the surface, for as soon as the sun shines the greater portion are rapidly 

evaporated, having penetrated but such a short depth into the soil. 

These do not admit of any improvement; but it must be borne well in 

mind that the greater the quantity of earth turned over on planting, 

the tree to be cultivated has more nutritive elements, and, at the same 

time, requires less water for thriving. 

Although all the trees of this species greatly love water, so much 

so that without it they can not live, still great care must be taken not 

to let them have too much, as, unless graduated with the greatest 

rigor, it does them harm ; consequently it has to be arranged according 

to the season and the position and quality of the earth, so that on an 

average and reckoning on soil suitable for the vegetation of these 

trees it will be sufficient to irrigate the gardens once in every twenty 

days in summer ane suspend it during the autumn and winter. Should 

the earth be at all compact it is only irrigated occasionally, but should 

it be loose it requires it oftener. In general, the degree of watering 

given to the soil should be sufficient to maintain the leaves smooth and 

straight without being twisted; should the irrigation be earried be- 

yond prudent limits it is detrimental to the tree, and it may be easily 

known when the waterings are too frequent or exceed the necessities 
of the tree, as the leaves commence turning yellow. 
Hormigueros.—All cultivators are unanimous in agreeing that the 

hormigueros give excellent results in the cultivation of the orange tree 
in this zone, The orange tree itself shows by its wider and deeper 
colored leaf how much it benefits from the hormigueros, and there are 
mauy who believe they contribute in giving consistence to the fruit. 
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For the preceding reason the owners of vineyards preserve the cuttings 
of their vines, preferring the ashes of these to those of other vegetables. 
By these means the physical properties of the earth are greatly and 
favorably improved, and in addition to the seeds and roots of weeds 
being destroyed so are also various insects and their grubs, besides 
which a quantity of vegetable ash is obtained, the use of which has 
always been greatly recommended, as amongst other elements the 
earth receives a quantity of potash, which is of great importance to 
plants. Notwithstanding the preceding the system of hormigneros is 
not suitable for all classes of soils, but it is to be preferred for those 
which are argillaceous, and the result will be much better with those 
which are red and humid. 

The application of hormigueros to light, sandy soils, which are nat- 

urally acrid and poor in organic substances, always produces fatal re- 

sults; but, nevertheless, there is an exception to this general rule, for 

chalky soils may be improved by the use of hormiguweros when done 

with prudence, as by the action of combustion a portion of the chalk is 

converted into quicklime, and the same result is obtained as if the earth 

had been calcined, but in this case it is necessary that the manure 

should be applied previous to the hormigueros, which is the method 

adopted in various parts of this country. 

FERTILIZERS. 

This manure is largely employed, as by the use of it the develop- 

ment of the orange trees is advanced, and they give a larger yield. 

Its use gives excellent results in the young gardens where the trees 

are weakly, but in the orangeries where the ground is in itself rich 

it contributes towards the fruit being swollen or blown. The quantity 

of guano employed varies according to the state of the orchard. In 

general, a bag containing from 60 to 70 kilozrams is used per fanega, 

but there are some cultivators who use double this quantity. The num- 

ber of trees planted per hanegada varying so much, some growers have 

adopted the rule of putting about 44 kilograms to each tree; thus the 

manure of each costs about 5 or 6 reals. If the guano is thrown down 

dry, small trenches are dug round abont each tree, in which the guano 

is placed and afterwards covered over, but should there be a good sup- 

ply of water at hand the guano is strewn over the earth under and 
round about the tree, and the garden is immediately irrigated. 

The composition of the principal guanos may be, on an average, 

represented as follows : 

Guano. | Ammonia. | Phosphates. “Azoe. Nitrates. 

Per cent. 
17 to 18 24 to 26 15 to 16 4.70 Chincha Islands...... 0.22.0 -0scneceesee ceeeeeceenee 
Tto 8 30 to 22 8 to 10 4.70 

Ghia 9 ain Sto 8 B7to10: 6 to 8B 6 
Patagonian..... S 44 to 46 F 3° “is . f : 

Baker's Islands (Pacific)... 78 to 85 .3 tol. ‘ 

Sain 
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It will be seen from the preceding there are some guanos which are 
very rich in phosphoric acid and contain but little ammonia, whilst in 

others the ammonia predominates, and the phosphoric acid is much. 

less. Potash is found in but very limited quantity, and in some guanos 

there are no traces of it, as happens with the guano from the Lobos 
Islands. Magnesia is also met with, but in small quantity. 

The organic substances are of easy decoinposition, and cause the 

formation of carbolic acid, which, decomposing the silica of potash in 

the soil, liberates both the silica and the potash. Should the soil be 

poor in potash and magnesia, it soon becomes barren, although the 

quantity of guano may be increased. This should be well borne in 

mind in the cultivation of orange trees, rice, and sugar-cane. 

Guano can not by any means replace good stable manure, but it is one 

of its best complements, its action being immediate, due to the great 

solubility of its principal fertilizing elements. Owing to the preceding 

the action of guano is of but short duration, and unless alternated with 

other manures, such as vegetable ashes, phosphates, stable dung, etc., 

the soil soon becomes exhausted. It is a very good custom to mix the 

guano with stable manure, as, in addition to economy and the facility 

and equality with which it can be spread in this manner, the results 

obtained are more beneficial, because, without lessening its efficacy, it 

neither burns nor destroys the young plauts, although these might come 

in contact with it. By means of practical trials it has been found out 

that 10,000 or 14,000 kilograms of stable dung mixed with 150 or 200 

kilograms of guano produce much more satisfactory results than 30,000 

or 40,000 kilograms of stable dung used alone, and that the earth after- 

wards remain in a better condition for later culture. It has been 

proved that a ton of guano (1,000 kilograms) is equal in fertilizing effects 

to 334 tons of stable manure, to 21 tons of horse dung, to 334 of cow 
dung, and to 144 tons of human excrement mixed. 

One of the most perfect known manures is human excrement. In this 

is found all the elements required by vegetables, and in such a state 

that their assimilation takes place with rapidity, their effects being 

equal, Fecal matters are required as much for strong as for light soils, 

but nevertheless a distinction should be made, viz, when the excrement 

is in a desiccated state it is applied to argillaceous soils, and when fresh 

the preference is given to light ones. The fecal matters are very ener- 

getic, and their action on the vegetation is rapid, brisk, and of short 

duration, but whilst contributing powerfully to the first development of 

the plants they weaken the strength of them during their latter period. 

In short, it is a manure which quickly gives what it has to give, leaving 

little or nothing behind it. That human excrement is one of the most 

perfect nanures is proved by its composition. According to Boussin- 

gault, 100 kilograms of human excrement in an ordinary condition 

contain 75 kilograms of water and 24.90 kilograms of dry matters, the 
principal elements being : 
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Oxygen, hydrovet; wad carbon .<cinws eo cecrrcek- a cies s va acewett aad Bavacceiseaidee 20.10 

PEDO Oeics iat aera ecw datcratcirse a8 ahdle oly aitspamede ce eens suid be ele ose arse are 0. 40 

PH OS (MMA TUG NGI S-r2.s eres oi ctoreiereretre Saree haroaeeeetenneas code ies A ee dee See aes 0. 20 

PObAS UNE: SOU Bie dedeek eects ercure mie tate sacnnews Mi he oe ee dee teas ds ds ceeaee 1.50 
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On evaporation of the water, an inert matter of which it is despoiled 

as soon as possible, and considering only the dry matter contained in 

it, its composition is as follows: 

Organic matter per 100 kilograms... 0.2.0. 0.2222 cele cece ee eee ce cee cee eee 80. 14 

Mineral matter per 100 kilograms ss. ccecccseecsueas teas cecece ineeeticeceeeneee 19. 85 

LOB licwsiereas ceerncins wees sees Me Swed emis eeR Ne Cce yes \ecic se ciemited seicisiasmalne baveininih 0,01 

The organic matter contains 78.66 carbon, oxygen, and hydrogen, and 

1.48 azoe. The mineral matter contains 0.82 phosphoric acid, 11.00 alka- 

line salts, potash, soda, and lime, and 8.04 of silica and loss—in short, 

all the substances that enter into the composition of vegetables; above 
all, the azoes, soluble phosphates, and alkalies, especially potash. 

According to the experiencesof Hermsbtael and Schubler, it has been 

proved that the soil without manuring of any description can produce 

the seed 3 times, but if manured with vegetable manure, 5 times, and if 

manured with common stable manure, 7 times, and if manured with 

pigeon dung, 9 times, and if manured with horse dung, 10 times, and if 

manured with human urine, 12 times, and if manured with solid excre- 
ment, 14 times. : 

The employment of manures is indispensable for activating the devel- 

opment of the orange tree and maintaining its fertility. Without them 

its growth would be slow, and it would soon be loaded with fruit of 

small size, which would exhaust the tree by reason of its abundance, 
and cause it to succumb long before giving its maximum produce. 

The orange tree requires to be manured at two periods of its existence. 

During its first development it should receive it in abundance, so as to 

activate as much as possible the formation of its branches and at the 

same time obtain its maximum production. Afterwards, during the 

remainder of its existence, only the necessary quantity for its proper 

preservation and nourishment should be given it, its state of vegetation 

indicating the frequency with which it should be manured and the quan- 

tity to be given it. In the first period of vegetation of the orange trees 

manures of rapid decomposition should be employed, so that they may 

immediately proportion to the roots, and in abundance, the nutritive 

elements required by them. Such manures are the following, viz, well- 

prepared dungs, pigeon manure, the skins and refuse of oily seeds, 

guano, desiccated blood, and fecal matters. In the second period the 
manures of slower decomposition should have the preference, and these 

are horn raspings or scrapings, crushed bones, old woolen rags, horse 

hair, and the hair, tendons, and waste of tanning factories. The effect of 

these last manures endures for from five to eight years. Both classes 

of manure are distributed over the surface soil supposed to have roots 
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underneath, and particularly over the parts reached by the radical ex- 

tremities, which is to say within the cireumference covered by the 

branches of the trees. These manures are buried in the soil, about the 

end of October, at a depth of from 25 to 30 centimeters. Liquid ma- 

nures are also sometimes employed, such as fecal matters, skins, and 

refuse of oily seeds, and guano, the whole mixed together with asufficient 

quantity of water, but the effect produced is immediate and of short 
duration. These should not be made use of except during the heat of 

the summer and at the moment when the vegetation is most active, for 

if applied during the winter they might lead to the putrefaction of the 

roots. In general, they are not resorted to except for such trees as 

appear languid and seem diseased, and a trench of about the depth of 

5 centimeters.is dug around the spot where this liquid manure is to 

be placed, which is afterwards covered over. In order that the earth 

may be fertile, it should contain all the necessary elements required for 

obtaining the proper development of the plant that has to be cultivated 

in it, and these must be in a perfect state of assimilation, but compost 

and vegetable and animal remains that may be added to the earth in 

the shape of manures do not return to it the principles lost by it yearly 

with the crops raised; and Liebig, seeing that in all countries the agri- 

cultural production was diminishing, cominenced a series of studies to 

ascertain the cause thereof, the result being such as to clearly demon- 

strate what was taking place. He found out that all plants required to 

assimilate a greater quantity of phosphoric acid than that contained in 

compost, and consequently proposed the employment of bones and nat- 

ural phosphates, as also mineral phosphates, coprolites, etc. Hence the 

necessity of mixing or alternating complete with incomplete manures, 

so that the earth may always retain its fertilizing properties. 

The method for calculating the substances which in the shape of 

manure should be given to the soil as a necessity, after the collection 
of each crop, is as follows: 

1. The cultivator should avail of all the vegetable manure obtainable 

from the refuse of each crop, to which should only be added the fixed 

principles of the fruit, the nitrogen required by it being supplied by the 

ammonia in the air, as also that remaining on the surface soil after being 

washed there by the rains. To ascertain, in this case, the quantity of 

nutritive principles required to be incorporated with the soil, the prob- 

able average weight of the fruit to be produced each year should be 

calculated, having ascertained which, and taking into account the weight 

of ashes, this problem is easily solved. Knowing the weight of the ashes 
of 100 parts of the fruit, a proportion is established which will give the 
required result. 

2. Should the cultivator not wish to avail of the vegetable refuse of 

each crop, he should add, first, the fixed principles of the fruit, and, 

secondly, the fixed principles of the branches and leaves. An analo- 

gous calculation to the preceding will give the sum of nutritive principles 

s be added to the soil in the shape of manures. 
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3. The case where the cultivator only utilizes a portion of the vege- 
table refuse. Knowing the total quantity of leaf and branches obtained 
with each crop, by difference may be ascertained the quantity of leaf 
and vegetable refuse that is not returned to the soil, and with this datum 
may also be calculated the nutritive principles that should be adminis- 
tered, which will be: 

(1) The fixed principles of the fruit. 
(2) The fixed principles of that part of the leaves and branches that 

are not utilized as manure. 
(3) The quantity of nitrogen contained in the leaves and branches 

which is not availed of for manure. 
The study of the orange tree has determined by analysis that its ashes 

give the following results per cent., viz: 

Composition of the ashes of the fruit. 

| 

Constituents, | Aine Compost. 

= i 
| Per cent. | Per cent. 

POTASH esicasaisiaians onset suneciayciaidivisle ase deme adeenaearaad euttemheawed ce 20.15 15, 28 
SOdA sc cacc cncsmaees penacamosnguemencpiennmin muoae eewiek'dea,zaieeta wae sion 10.22 12,14 

HIS stare. sraia carne cgitciage ysis than’ aaa heard ane ates te Seino) cesta Sia elm eeleiainnciereiciaisis crams on 30.12 30, 24 
Seardartee ie 9, 02 8.10 

Phosphoric acid 20. 04 18, 24 
Sulphurie acid. 1.08 4.14 
Silicic acid. .... y 4,50 5. 82 

i 4,25 4,75 
0. 62 1.29 

| 100. 00 100. 00 
i 3. 57 3.48 

| 

Composition of the trunk, branches, and leaves. 

Constituents. ve Leaves. 
\ 

Per cent. Per cent. 
POS ie adsiesisecasiseiasmmetesiciadad :ednbesetedddecdaamesonenmsantnaucauwins 14,15 10.1 
a _ i aa ate aenyaie ae is 10. 67 10. 82 
Lime.... 31,47 41. 22 
Magnesia........ 10. 64 6. 54 
Phosphoric avid . 18. 82 19. 47 
Sulphuric acid. - . 4,89 4.53 
Silici i 2.82 5, 48 Silicie acid ...... 
ATOM OW LOSS 455. sa5 i044 eieicisidioisis.creicvesa Simraicie tals ephietensiosyc-zsibijciness aie Sie cidlew we siow wsisidncee 6, 44 1.76 

100, 00 100, 00 
Azoe of the leaves .... 1.57 1. 60 
Ashes of the leaves .-. 6. 32 6. 20 

The orange trees analyzed were from Alcira( Valencia); some manured 

with compost and others with mineral manure. The proportional dif. 

ference noted between the assimilative nutritive principles is not to be 

wondered at, for, as has been observed, this varies with the same plant 

according to the nature of the soil and the manure employed. 
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DISEASES, 

The development of disease in the orange trees is greatly contributed 

to by atmospherical phenomena, various insects, and parasitical plants, 

as also the neglect or limited knowledge of the cultivators.. 

The effects of cold, snow, humidity, dews, frosts, hail, wind, burning 

rust, chlorosis or yellowing of the leaves, and withering are as follows: 

Cold.—This commences by destroying the tender shoots of the trees, 

followed by the drying up of the blossoms, after which takes place the 

disorganization of the fruit and afterward that of the leaves, branches, 

trunk, and finally roots; crevices open in the branches, which bend 

and turn black, the leaves wrinkle, roll up, and die; the flowers become 

blackened and disorganized; the fruit loses its brilliancy, dissipates its 

odorous principles, loses its juice, and becomes bitter, falls off the tree 

and rots; or, if the cold has not been very intense, the fruit is half frozen 

and remains on the tree till the following spring. 

Snow.—This injures the trees both from cold and its weight. Should 

the storm be heavy and the fall great, this bears down the branches and 

in many cases breaks some. As regards the cold occasioned by it, this 
does not always do harm, but when it does do so it is very frequently 

confined to the young shoots. Should the weather be fine both before 

and atter a snow-storm, the cold water produced on thawing produces 

its effects on the young branches, for which reason no time should be 

lost in shaking all the snow off them before nightfall, for should it be 

condensed on them the harm occasioned would be of much greater im- 

portance. The system of placing heaps of damp straw at fixed dis- 

tances between the trees, so that on setting said heaps on fire in order 

to obtain a smoke between the sun’s rays and the trees has produced a 

magnificent result. If after snowing the weather continues threatening, 

or there be heavy clouds floating about, neither the trees nor the fruit 

will suffer any harm, although the thermometer might be below zero. 

Humidity, dews, and frost.— An excess of humidity in the atmosphere 

during the fecundation of the blossom geuerally produces bad results, 

especially in such places where the ventilation is limited, should the 

temperature at night decline to any extent. Frost with an east wind 

occasions a deal of harm, but should the wind be from the north it is 

not so bad. Little that is economical can be availed of in large or- 

chards, but in reduced ones the harm is lightened at small cost by avail- 

ing of certain materials for shelter, of little value, which in certain dis- 
triets are plentiful. 

Hail.—This causes a deal of damage to the fruit. Should the storm 

be of short duration and the wounds occasioned by it be of slight pro. 

fandity, these will soon heal up and everything continue well, but cer- 

tain black stains will remain, which reduce the value of the fruit. 
Should the storm be heavy, it completely destroys the orange, which 
quickly enters into a state of putrefaction. 

Wind.—This exercises its influence on the orange trees in two differ- 
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ent Ways, viz, by tts toree and by its temperature, the iujury caused be- 

ing greater or less according to the position in which the orchards may 

lie. North, northwest, and west-northwest winds are the most danger- 

ous in certain places on avcount of their temperature, for asa rule they 

dry up the extremes of the branches exposed to their influence, besides 

which the shoots of certain species become unsound. Those that cause 

most harm in the south of Europe, by reason of their impetuosity, are 

the south, south-southwest, and south-southeast, according to the posi- 

tion of the valleys. All these winds come with puffs of extraordinary 

strength and destroy the branches unable to resist them. The only 

remedy in these important occasions is to eut off everything that has 

been destroyed and dried up. With the object of partially avoiding 

these misfortunes, the custom of producing trees of shortened growth 
has of late years vastly extended. 

The burning and rust.—The disease known as burning is due in great 

part to the too abundant dews that fall here, which are evaporated with 

an excessive rapidity by a burning sun. To the same cause may be 

traced the disease vulgarly called “rust,” or a class of mildew on the 

leaves of the orange trees. This manifests itself on the fruit by a red 

stain, which as it increases becomes much darker, and finishes by dis- 

organizing the pulp and rotting the fruit. The cleaning and pruning of 

the trees is the best known method against this evil. 

Chlorosis.—The chlorosis or yellowing of the leaves, and also the 

withering, are generally attributed either to the superabuudance of hu- 

midity in the soil, to an excessive quantity of branches having but little 

ventilation, to the want of iron in the earth, toa species of torpor in 

the absorption of the mineral matters existing in them, and to the alter- 

ation of the roots if old. The remedy to be employed to combat this 

evil is distinct according to the cause by which it is produced. 

INSECT PESTS. 

These attack the roots, trunks, blossoms, and fruit, consequently 

they are organical beings most pernicious to the trees, frequently caus- 

jng exceeding harm on account of their extraordinary multiplication. 

Of this numerous class of insects, the only descriptions which up to 

date have proved enemies to orange trees, lemon trees, and others of 

the Auranciacea family, which are cultivated here, are the coleopteral, 

hemipteral, and dipteral. 

Coleopteral.—This description contains more than fifty thousand spe- 

cies, and only one is injurious to the orange tree, the same being called 

Othiorhynchus meridionalis. This devours the leaves and tender shoots 

of the orange tree, and is a class of beetle or winged insect. The 
young insect is sufficiently perceptible, being about a centimeter long, 

of reddish-black color, and with grooves on the elytron. During the 

daytime it hides itself in the earth, where it should be hunted and de- 
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stroyed, and at night it climbs the truriks, crawling up to the extreme 

height of the trees in search of the young leaves and tender shocts, 
which it devours. In general, it is not one of the most terrible enemies, 

on account of the facility with which it can be found out at the foot of 

the trees and exterminated. 
Hemipteral—oOf this numerous family there are six which are enemies 

of the orange tree, namely, Aphis awranti, Chermes hesperidum, Chermes 

olee, Chermes aurantii, Chermes coccineus, Coccus citrt. 
Aphis auranti.—A kind of small vine-grub of green color varied by 

black, and with long feelers, and small green horns black at their points. 

It is generally seen in the orange trees in the month of September, and 

when the trees commence to bud it usually fixes at the extremities of 

the young shoots a quantity of black puceron, which occasions a vast 

deal of damage to them, inasmuch as by reason of rendering them use- 

less their growth is greatly retarded. By applying sulphur to the 

shoots with great promptness the evil is soon and perfectly overcome. 

Chermes hesperidum.—This gall-insect, called by gardeners the louse 

of the orange tree, is not confined to the same, being also found on 

other trees, such as the laurel, myrtle, pomegranate, and others. It is 

found in the shape of an oval body nearly hemispherical, of brown 

color, somewhat lucent. It prefers the under part of the leaves, but is 

frequently found on top of them in a line along the center nerve or 

stalk, being met in great number on the young branches, aud when 

numerous they occasion the loss of a large quantity of sap, which ex- 

hausts the trees already languid from any other cause. Fumigations of 

sulphur or tobacco are not at all efficacious with these insects ; the only 

true means for diminishing the quantity of kermes consists in simply 

cleaning the plants with a brush or horse-hair glove, for once that the 

insects are separated from the branches or leaves, they do not climb up 

again, and shortly die. In the orchards carelessly cultivated, as also 

the spots having but little ventilation in which the orange trees are 
thickly planted and where the sun scarcely penetrates, is where this 

insect is principally found. 

Chermes olee.—This insect, although more natural to the olive tree, is 

also found attacking the orange tree. The small shell of the female is 

semiglobose and of a grayish-brown, more or less dark in color. The 

superficies is marked with two thick transverse corrugations, which 

make it seem rough. 

Chermes aurantié is big, oval, very long, and of a blackish-brown color. 

Chermes coccineus.—This is called the red kermes, its body being 

round and of a bright red color. It has two long feelers, very movable, 

and six white feet. This gall-insect lives on top of the leaves, where it 

deposits from ten to fifteen eggs, producing a corresponding number 

ot young insects of pearly-white color, which insects on growing to the 

length of half a millimeter turn red. The existence of this insect is in- 

dicated by the appearance on the under part of the leaves of the orange 
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trees of some yellowish and concave spots, in which concavities they 
are found, and should they be allowed to spread much the tree greatly 
suffers trom loss of sap. 

Coceus citri (orange cochineal insect).—This is an hemipterous homop- 
terous with an oval-oblong body, convex on the top and slightly swollen 
underneath. The color is an ashy gray approaching a pale yellow, 
and it is covered with « cotton-white powder; at the sides are some ap- 
pendices, and the hind legs are longer than the front ones. The great 
fecundity of these insects causes the damage occasioned by them to be 

very considerable, on account of the infinity of their bites, which accel- 
erates the perspiration of the trees. Amongst the various methods em- 

ployed for its extermination, the only one which, up to date, has given 

good results has been the employment of slaked lime squirted over the 

branches and leaves by means of a gardener’s syringe or small hand 

pump, taking care that all parts infected are touched. This operation 
is effected when the vegetation commences, which is when the insect 
takes up its berth. The trees attacked should be immediately pruned 
and cleared so as to augment the ventilation and allow the sun to peo- 

etrate in every direction. 

Diptera.—There is also a dipteran which is an enemy of the orange 

trees, known by the naine of Ceratitis hispanica, or orange fly. This 

insect in grub state lives in the pulp of the fruit, which it alters pro- 

foundly, and causes the same to fall off from the tree before its maturity. 

The insect is one-half of a centimeter long; of a black color in the ground, 

although with some yellow-whitish spots and lines; the wings are 

transparent and crossed by four yellow and black ribbons; the belly 

peduneular and round behind. The female possesses a borer with which 

it pierces the skin of the fruit to place an egg in the hole thus prepared. 

This egg produces a grub which disorganizes the pulp of the fruit and 

makes it fall to the ground, whereit suffers its last metamorphosis. The 

female deposits her egg when the oranges are still small. By the time 

the putrid orange falls down, the grub has already arrived at its com- 

plete development, and left the same, penetrating in the earth to pro- 

ceed to its transformation. This winged insect appears in the begin- 

ning of the spring. The grub does much harm to the orangeries of the 

South. 
Ants and spiders —Ants not only injure the fruit but impart to it a 

somewhat disagreeable smell and flavor ; they frequently establish them- 

selves at the foot of the trees and form galleries in all directions 

amongst the roots, causing such trees as are attacked to languish and 

ofttimes to perish from the formic acid spread around them, which acid 

burns the young roots. In this case it may occasion damage to the 

trees, When an ant-hill is found in the neighborhood of a tree, the fol- 

lowing is recommended as an excellent remedy, viz, to take a flower 

pot, closing the hole in its bottom, and placing it upside down at the 

side of the hill. The ground is then well watered, and the ants, finding 
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‘this convenient shelter, shortly shift their quarters there, taking with 

them their wives and grubs, soas to keep them warmer. By repeating 

this operation two or three times they disappear. 

Spiders are carnivorous and feed on the blood of the insects they may 

catch, tor which reason they occasion littlesr no damage to the orange 

tree. ‘ 

PARASITIC PLANTS. 

(1) Demathium monophyllum or Carbon. This is the most common, 

and, at the same time, most dangerous. The unseen stamens and pis- 
tils of these plants, although but slightly adherent to the vital parts 

of the orange tree, multiply with an inconceivable facility. Some call 

it fumago citri on account of the smoky appearance presented by the 

shoots attacked by the disease. Its appearance is that of a black 

powder, the congregated particles of which extend sidewise and form 

a species of very thin crust, which finishes by covering the trunk and 

branches. An infinity of small and fine peduncles grow out of said 

crust, bearing on their apex a cellule or black spongy substance, which 

contains the spores or seed. It is a true arthrosporic excrescence, in 

which the reproductive organs appear in abundance and confounded 

with those of the vegetation of the cryptogamia. This fabulous quan- 

tity of germs naturally causes the reproduction of the parasite to be 

exceedingly rapid, especially in damp and shady spots, but it must be 

borne in mind that it but slightly adheres to the sides of the orange tree. 

The aspect of an orchard infested by this parasite is sad and disconso- 

late; the bright and cheerful verdure of the brilliant leaves of the 

orange trees completely disappears; the branches and foliage acquire 

a blackish and dark shade, and the fruit loses its yellow or golden color, 

being also covered with a dark incrustation, or black smut, and falling 
off the trees entirely altered. 

(2) Lichen aurantii, This is the other cryptogamia, equally parasitic, 

and likewise occasions much damage to the orange tree. It presents 

itself in the form of a thiu substance, not thick in growth, and of a 

whitish gray color, covered with small protuberances, which have the 

appearance of organs of fructification. This plant is really more detri- 

mental and dangerous than the other, in consequence of the tenacity 

with which it fastens itself on the different parts of the orange trees, but 

it is fortunately rarer, and:the late years of dry weather have caused it 

to disappear from various gardens of the Mediterranean littoral, which 

were infested with it. 

For the destruction of both parasites, slaked lime is recommended, 

but the better system for destroying not only these but also all other 

lichens, existing like parasites, which fix themselves on the trunks and 

branches of trees, paralyzing the functions of same and rendering them 

unfit to produce an ordinary crop, is to well prune the trees, so that the 

air, wind, light, and solar rays may thoroughly penetrate them. In such 
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gardens, where the trees are very numerous and where the trunks are 
very close togetler—above all in such spots as the hollows of valleys or 
humid plains—the trees should be thinned out in such a manner that 
the branches of the trees can not interlace, and that the atmospheric 
fluids may have free access on all sides. 

Ulcers.—When a tree receives a wound penetrating to the ligneous 
part and leaving the same exposed to the air, atmospherical humidity, 
and rain-water, it alters the exterior coats of whiteness and promotes 

the spilling or wasting of a dark liquid of much acridity. This spilling 

or wasting impedes the formation of small excrescences on the edges of 

the wound, which are the commencement of its cicatrization, so that in- 

stead of the wound closing up, it continues opening more, little by 

little, gradually changing the bark around it and the ligneous part of 

the tree. Such a wound may cause the death of the tree. This disease 

is known by the name of “ Ulcer” or “Gutter.” The ulcers are pro- 

duced with much greater facility when the wounds present a less 

united superficies and are more separated from the vertical, as in such 

cases the rain-water is better retained in them. The most efficacious 

remedy to be employed in such cases is as follows: Commence by re- 

moving all the altered part until a perfectiv clean wound is presented, 

which should be left in this state and in contact with the air for one or 

two days to dry it up, after which if, should be completely anointed 

with ointment. Several ointments have been proposed as effective, 

viz, first, the “Ointment of San Fiacre,” composed of clayey soil, cow 

dung and goats’ hair or wool, and afterwards a grafting mastic, which 

should be composed of substances not liable either to melt under the 

influence of the sun, or crack from frost. One of the best compositions 

is the following: 
& Per cent. of weight. 
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This mixture should be applied sufficiently warm as to be in a liquid 

state, but. not so much so as to effect the texture of the trees, applying it 

with a brush. This ointment should be preferred to those which become 

defective through heat and are washed off by rains. 

The disease of the orange tree, known by the name of Mal de Goma, 

is the most to be feared, as it causes such immense losses to cultivators. 

This disease consists of a gummy oozing, generally occurring either in 

the spring or in the autumn. It attacks either the truuks of the trees 

just above the surface of the soil, or else the roots themselves. This 

disease commences to show itself by some drops of gum appearing on 

the trunk, which still appears sound, but this spilling continues increas- 

ing, the bark is perforated, and the flow of gam augments, being fluid, 



564 FRUIT CULTURE IN FOREIGN COUNTRIES. 

turbid, grayish in color, and of bad smell; the bark then raises, drying 

or rotting on the roots, and the plant, which commences turning yellow, 

weakens and dies. 

Recent studies of this disease have proved that its existence is to be 

attributed to a microscopic fungus belonging to the group of spheroids. 

Where this fungus does not exist there is no disease; where the germs 
of it do not reach the disease can not unfold itself; and where the con- 

ditions of life are wanting for this small vegetable, whether proceeding 

from nature or occasioned artificially, the fungus dies and the disease is 

extirpated. The fruit of this fangus forms itself about the end of July 

or August, being preserved during the winter for propagating its spores 

in the spring. 

The best remedy against this disease, and which from experience has 
given the best result, is sulphurous acid, mixing 15 bulks of sulphurous 

acid, concentrated at 66° Baumé, with 100 liters of water. 

Method of application.—Remove the earth round about the tree for 

the circumference of a meter or so, until no diseased roots are met with. 

The hole should then be dug deeper, but with great care, so as not to 

injure the sound roots near the trunk, to about the depth of half ameter 

if possible. The earth extracted should be piled up to burn it in a hor- 

miguero, All the roots that have completely lost their bark should be 

cut off, as also those which are in a state of putrefaction, and these 

roots should be burned. Afterwards all the sickly portions of the 

trunk, until the bark is saturated, are well moistened with the prepared 

liquid, as are likewise the diseased parts of the roots that may be met 

with in such condition. It is estimated that about five liters are suffi- 

cient, and another five liters for irrigating in the vicinity of the tree. 

The hole is then filled up either with the burned earth or with new soil, 

and afterwards watered lightly. 
Ten liters of this water saturated with sulphurous acid are more than 

sufficient for a tree somewhat grown, but practice will teach the greater 

or less quantity that should be employed. 

RiIcHARD LOWENSTEIN, 

Consular Agent. 
UNITED STATES CONSULAR AGENCY, 

¥ rao of Valencia, June 30, 1883. 

WESTERN ANDALUSIA. 

REPORT BY OONSUL OPPENHEIM, OF CADIZ, 

(Republished for Consular Reports, No. 414.) 

ORANGE CULTURE IN WESTERN ANDALUSTA., 

In pursuance of instructions contained in Department circulars, dated 

Washington, December 4, 1883, I have the honor to inclose herewith 
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a report upon orange culture in this district. I have also prepared a 

report on olive culture. Raisius are not prepared within my consular 

jurisdiction, this branch of fruit culture being localized on the Mediter- 

ranean coast of Spain, and I have therefore omitted that subject. The 
same will apply to dried figs, which are not produced here. Though 
the irnit is raised largely in Cadiz and neighboring provinces, it is gen- 
erally eaten fresh, and the very small percentage which is dried turns 

out very mediocre in quality, and hardly enters into commerce at all. 

Varieties and maturity.—The leading varieties of oranges produced in 

Western Andalusia are: 1st, the Chinese orange (Naranja china legiti- 

mas), of which the pulp is very sweet and juicy, with thin and smooth 

rind; this variety is the most highly prized; 2d, the common orange 

(Naranja comun), having sweet but not very juicy pulp, the rind rugose, 

very thick, and easily detached; 3d, seedless oranges, of excellent 

quality, first cultivated by Carthusian monks at Seville; 4th, the sour 

orange (Naranja agria), having a somewhat bitterish acid flavor; 5th, 

the sour-sweet orange; 6th, the Mandarine orange, a very small fruit of 

reddish pulp and exquisite taste and flavor; the last is not extensively 

cultivated. 

The orange tree, when raised from a cutting (which is the most usual 

mode), comes into bearing five years after planting, though the acme 

of productivity is not reached with most varieties before some ten or 

twelve years more. How long they remain fruitful is an undetermined 

question; that is to say, when the trees are in favorable environment 

and well cared for. There are in the garden of the Alcazar, at Seville, 

several orange trees yet in bearing to which very old age is attributed, 

one beiug said to have been planted at the time of King Pedro J, about 

1350 to 1366; several others dating from the time of Charles I are in a 

better state still, and, although the trunks are hollow, the foilage is 

luxuriant, and they rise to a height of from 13 to 15 meters. Their 

trunks measure from 1.24 meters to 1.40 meters in circumference, and 

the age ascribed to them is about three hundred and forty years. 

Planting. —The trees are occasionally raised from seed, but this mode 

although practiced by careful growers is not generally resorted to in 

this district, on account of the longer time required in brivging the or- 

chards into bearing. The best time for putting the seed into the ground 

is the month of April, when the mean temperature is about 18° centi- 

grade. With this temperature and the proper conditions of humidity 

the orange seeds germinate in less than afortnight. In Seville and ad- 

jacent provinces the seed of the sour orange is preferred to all others. 

as it appears to develop more rapidly, the trees thus raised being later 

on grafted with any variety desired. Some experts (Riso) hold, how- 

ever, that the plants raised from the seed of the Chinese variety, al- 

though of slow growth, are of a more robust habit and withstand cold 

weather more successfully. When raised from seed, the usual mode is 

to keep the shoots in the seed-boxes or hot-beds from four to five years, 
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when the grafts are inserted; the plants are then kept four to five years 

longer in the nursery, thus taking from eight to ten years before the 

tree is permanently located in the orchard. 

The general mode of propagation is by cutting. Large fine twigs of 

last summer’s growth are planted, either in November orin February. 

In Western Andalusia the cutting is originally chosen from the variety 

which it is desired to reproduce, and of course no further operation is 

necessary. In Valencia, however, and adjacent districts, the cuttings 

are chosen in reference to other points (they are often taken from the 

lemon tree), and then grafting or budding is resorted to, the graft or 

bud being of the variety it is desired to raise. Théoperation is usually 

performed during the winter of the following year, and the grafts are 

inserted at a height of about 10 centimeters above ground. 

Insect pests and fungous growth_Orange trees are exposed to the 

attacks of both insects and of parasitic growths. The latter are, in this 

section at least, considered as by far the most formidable, and will 

therefore claim our first attention. These parasitic growths are all low 

cryptogamic plants, and may be roughly divided into two classes, viz, 

those attacking the roots, and such as confine their action to the exposed 

parts of the tree. 
Among this class the most frequent is a species of white mold, be- 

longing to the genus Byssus, which surrounds the roots of the tree with 

its mycelium. The white filaments of which it is composed form a dense 

network around the roots, and have given it its popular name of blanco 

de las raices (Anglice, “white of the roots”). A well-known Spanish 

carpologist writes about this pest in the following terms : 

This parasite surrounds, exhausts, and dries up the roots of the tree, which, how- 

ever, does not greatly alter in appearance during the wet season, but when the rising 

of the sap takes place in the spring (and in « few cases somewhat later) the affected 

trees quickly saccumb. Indications of the evil are a certain backwardness in bud- 

ding and blossoming, accompanied by pallor of the leaves and veneral vegetative 

weakness. This shows that the Byssus has attacked the roots. In order to counteract 

ity effects it is necessary to compictely expose the roots of the affected tree, remove 

the filaments of the fungus, and cover the roots with fresh soil. A hole should be dug 

around the tree until the roots are laid bare; the moldy surfaces should then be care- 

fully and thoroughly scraped, and such parts as show deep injury or have begun to 

putrefy are to be cut off. The usual practice has been to wash or bathe the cleansed 
roots in water strongly charged with cow-dung, but in Valencia excellent i ults 

have been obtained from the use of hydrosulphide of lime, of a solution of sulphide 

of copper, and also of protoxide of iron. When refilling the cavity around the tree 

the fresh soil should be carefully screened, in order to eliminate all fracments of dead 

roots or of rotten wood, as it is upon such matter that the Byssus develops most 

readily. It is further advised to place upon the roots thus cleansed and treated a 

sinall quintity of well-rotted cow-mannre, wad above this fresh earth, mixed with 

salt, lixiviated ashes, and pulverized bones. 

There are undoubtedly a number of the noxious fangoid growths to 

the attacks of which the roots are exposed, but the genera) features, 

both of the development of the parasites and of the approved mode of 

combating them, are, in the main, as described above. One of them, 
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however, deserves special mention, as it proved extremely destructive 
in the Spanish provinces of Valencia and Castellon (in 1867~69), and is 
believed to be identical with the parasite that destroyed nearly half the 
orange trees on the Hyéres Islands in 1849~51. This parasite is now 
known as the Spherium Wolffensteiniani, in honor of a distinguished 
mycologist who published an exhaustive monograph on the subject in 
1878. At the time of the first appearance of this parasite—or orange 

disease, as it was then called—in the Peninsula, the Spanish Govern- 

ment appointed a commission to investigate the disorder. The recom- 

mendations embodied in the report of said commission were, in the 

main, similar to those mentioned above. The roots are to be uncovered, 
all the attacked parts removed and buried; copious irrigation is to be 

avoided, as also the use of all manure not thoroughly rotted, and 

especially its application close to the roots. If the soil is humid—and 
this seems a strongly predisposing cause—thorough draining is neces- 

sary. Asefficacious remedies are mentioned tar, soot, and protosulphate 
of iron, which act as antiseptics; also, powdered lime and sulphate of 

copper. Otto Wolffenstein, the mycologist above referred to, gives it 

as his opinion that the most efficient curative agent is a solution of 
hydrated sulphuric acid, which, according to said writer, unites the 

following desiderata: First, it kills all the spores ; second, it penetrates 

the soil to a sufficient depth without oxidizing; and third, it does no 
injury whatever to the roots. Ten liters of the solution is stated to be 

sufficient for a tree of a fair size; thesolution to be applied in the month 

of November, as this is the time when the spores are most easily 

stamped out.- 

There does not appear to be any consensus of opinion as to the greater 

or lesser liability of the different varieties to the attacks of these para- 

sitic pests, nor does such consensus exist upon the comparative resist- 

ance of seedlings and the grafted or budded trees. It is, however, 

conclusively established that low ground, lack of proper drainage, 

and insufficient cultivation are the most favorable conditions for the 

development of the fungous parasites of this class. 

The most widely spread and probably also the most damaging para- 

site of this class is the Demathium monophyllum, believed to belong to 

the genus Torula (Person), and commonly called tizne (Anglice, smut) in 

Spain. It looks somewhat like black dust or soot, extending in parallel 

lines and forming a thin crust or coating over the stems and branches. 

From this crust soon arise an incalculable number of minute pedicles, 

each one bearing its black sporangium filled with seed-spores. The re- 

production of this parasite is incredibly rapid and vigorous, but fortu- 

nately it does not adhere strongly to the tree, hence its removal is not 

attended with great difficulty ; the important thing is not to allow it to 

get too much headway. The treatment after the removal of the mold 

is to cover the affected parts with a solution of lime, which may best be 

applied with a brush. Another cryptogam, called by Du Breuil Lichen 

15¢a——12 
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aurantit, attaches itself chiefly to the trunk and larger branches. It 

forms a thin coating, grayish or yellowish-white in color, with numerous 

small protuberances that appear to be the reproductive organs of the 
plaut. This parasite is not common, butitis considered very damaging 

on account of the great tenacity with which it adheres to the trees, 

There are, however, a number of lichens which attach themselves to the 
trunks and limbs of the orange tree without causing any apparent in- 

jury to its growth or to its bearing power. 

Great humidity of the atmosphere, want of light and of ventilation, 
are known to favor the development of all these cryptogamic forms, 

and orchards most affected by them are such as occupy low, close situ- 

ations, and do not have the trees placed at sufficiently large intervals. 

A sufficiency of space for the free circulation of air and the free admis- 

sion of sunlight is, therefore, along with proper cultivation, the best 

preventive. 
A species of phylloxera, first observed on the islands of Naxos and 

Paros, is known to attack the roots of the orange tree, but this pest 

has not up to now made its appearance in the Spanish orchards. Lan- 

derer, the writer who first described this microscopic parasite, recom- 

mends the use of a solution of carbolic acid, and of a mixture of sulphur 
and lime, the latter to be spread around the tree. 

The insects causing most damage to orange orchards are several 

Hemiptera, one of the Diptera, and a few Coleoptera. 

Among the Hemiptera the chief varieties are the following: 

Chermes hesperidian (Linn.), This insect is oval in shape, with hemi- 
spherical back, and is of a glossy brownish huc. Jn the spring the shell 

of the female contains a large number of eggs resting upon a layer of 

whitish downy matter. The eggs hatch rapidly, and the small larve 

are turned loose upon the twigs, leaves, aud buds, feeding upon the 

Juices of the tree, They finally attach themselves permanently (usually 

to the lower surface of the leaves), remaining there until the following 

spring, When a new generation is produced. 

Chermes olew (Ber.). This species is found upon the orange tree, 

although its more usual habitat is the olive. The shell of the female is 

hemispherical, of a grayish brown, and has two deep transversal fur- 

‘rows, giving it aroughened appearance. 

Chermes aurantit (Du Breuil). Has been chieily noticed in Southern 

France and in Algeria. It is a large insect, in the shape of an oval, 

and of a Drownish-black hue. 

Chermes voecineus (Du Breuil) is hemispherical in shape, of a vivid 

red color, has two largish antennie of great mobility, aud six white legs. 

This insect confines itself to the leaves, upon which it lays from 10 to 

15 small eggs, that produce an equal number of small Jarvee of apearly- 

whitish color. When they have reached a length of about half a mil- 

limeter, the insects assume the red coloring; they are frequently moving 

about with great rapidity in the vicinity of their meeting places, aud 
are asually found in small swarms or colonies, 
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For the destruction of all the above-mentioned insect pests the liberal 

application of powdered sulphur is recommended, such application being 

probably most thoroughly affected by using bellows. In many districts, 

however, the method usually followed is to thoroughly scrape and 

cleanse the attacked branches, removing the badly-damaged parts, and 

thereafter applying to the affected surfaces a solution of lime (as advo- 

cated by Du Breuil) or strong vinegar (according to M. Goreau), using 
w brush for such applications. 

Aphis auwranttt (Blanchére) and Aphis citris (Du Breuil) are by some 

thought to be identical. This is a very large group, and exact scientific 

identification is therefore difficult. The most common variety encoun- 

tered here is the pulgon del naranjo (Anglice, flea of the orange tree), 

which is a small insect, green in color, with black stripes, having large 

antenne and black extremities. They are most plentiful in September. 

During spring and summer they multiply rapidly, usually taking their 

stand upon the distal ends of tender shoots, where a certain number re- 

main during winter in a lethargic state. 

For the destruction of the Aphis, Du Breuil strongly urges fumiga- 

tion with tobacco, for which the bellows may be used with advantage. 

One thorough fumigation ought generally to be sufficient, but if this is 

not found to be the case the process may be repeated until the insect is 

extirpated. 

Amongst the noxious Coleoptera the most generally known is the 

Othiorhynchus meridionalis (Schoeul). This insect is about one centime- 

ter in length, of a reddish-black luc, and has striated elytra. Dur- 

ing the day it hides on the ground uear the trees, where it is most easily 

pursued and destroyed; at night it climbs upon the tree aud ascends 

to the highest parts, usually seeking for the most tender buds and leaves. 

All of the above-mentioned species limit their ravages to the branches, 
leaves, and buds. There are, however, some insects not less noxious 

which chiefly attack the fruit of the orange tree. The most dreaded 

of this class is the cochineal bug (Coccus citri). This insect is of a 

lengthened oval shape, with convex back and somewhat rounded abdo- 

meu; its color varies from an ashy grey to a pale yellow, and at certain 

times it is covered with a white, fluffy dust; it has peculiar prolonga. 

tious or processes on the sides, aud the posterior extremities are longer 

than the others. The male differs from the female in having two large 

transparent wings. The femalesecretes a whitish,cottony down, wherein 

yellowish eggs,varying in number from 150 to 400, are deposited. .When 

the larve are liberated they attach themselves to the tenderest buds 

and shoots. There does not seem to be a fixed season for the liberation 

of the larve, further than that the hatching process is most abundant 

during periods of high temperature. The damage caused by this insect 

is noticed more especially by the great lossof fruit, amounting in some 

cases to half or even two-thirds of the usual harvest. In the French 

departments of the Var and Alpes Maritimes, as well as in Mentone, 
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this pest has been especially severe. A French entomologist, M. de la 

Blanchére, has observed that this cochineal bug has itself au enemy or 

parasite in a species of Syrphus, which places its larve near the unde- 

veloped bugs, upon which the larve feed. To this valuable auxiliary 

the same author attributes the disappearance of this pest from certain 

parts of the Mediterranean coast. De Breui] recommends sprinkling 

the trees attacked by the cochineal bug and larvee with a solution of 

lime. 
Among the Diptera the only known dangerous enemy of the orange 

grower is the Ceratitis Hispanica, commonly called mosca del naranjo 

(Anglice, fly of the orange tree). This fly deposits it larvie in the pulp 

of the fruit, which is thereby prevented from developing, and generally 

drops from the tree in an immature state. The full-grown insect is about 

one-half centimeter in length ; it is black in color, having, however, yel- 

lowish-white spots and strie#; its wings are transparent and crossed 
transversely by four yellow and black bands; the abdomen is pedune- 

ulated and spherical at the posterior end. The female is provided with 

a “borer,” with which it pierces the rind of the fruit, in order to deposit 

its ova therein ; the larvae feed upon the pulp, and cause the fruit to fall 

off and decay. The orange grower can only protect himself against this 

insect by great watchfulness in at once removing all the attacked fruit, 

and thereby preventing excessive propagation of the pest. 

Laying out the orchards.—In the province of Seville, and Western 

Andalusia generally, the usual distance between the trees is 8 meters. 

In localities where the trees reach a good size it is advised to enlarge 

the distance to 9, and even to 10 meters. Ofcourse, with small or dwarf 

ry) ) 

ms a 

Marco real. 

varieties the intervals may be decreased. In Valencia and Castellon 6 

meters is the usual distance. At intervals of 8 ineters there will be 156 
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trees per hectare (1 hectare=2.4711 acres), and allowing only 6 meters 
the number will be 276. The mode of planting usually resorted to is in 
parallel lines (here called “marco real”), the distance between such 
lines being equal to the interval between the trees, thus causing each 
four trees to occupy the four angles of a perfect square, A, as shown in 
the diagram. The objection to this mode is, that supposing the roots 
to extend in circles, it leaves between each such four circles a large 
space unutilized save by roots of a length greater than the radius of 
the circle. In order to reduce this loss the “diamond” plan is resorted 
to (tres bolitlo), which the second diagram illustrates. The equilateral 

Tresbolillo. 

triangle B serves as a basis in this plan, and it is evident that the 

spaces between the circles are considerably reduced, as compared with 

the arrangement in squares. 

Sites and soils.—The orange tree, which in the interior of Andalusia 

is hardly found beyond latitude 37° 30’, thrives on the Mediterranean 

coast of Spain up to 42°. This is explained by the well-known modera- 

ting influence which the vicinity of large bodies of water has upon the 

climate. Itis generally admitted that orange culture can not well be 

carried on where the mean winter temperature is much below 9° to 10° 

centigrade, or where a fall below —4° centigrade is experienced. The 

trees are injured by lengthened periods of cold weather, especially when 

accompanied by frostand snow. These facts would of themselves afford 

the grower some guidance in the selection of a proper situation. There 

* 
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are some very fine prolific orchards in the rear of Tarifa, on the Straits 

of Gibraltar, us well as ov tlfe delta and the lower reaches of the Gua- 

dalquivir. On hillsides or uplands the trees thrive well, provided 

the altitude is not such as to act virtually in the sense of latitude. 

It is not common, I believe, to find productive orchards in this sec- 
tion at an altitude exceeding 250 meters above sea-level. It is also con- 

sidered desirable to have the trees sheltered from very strong winds 

from any quarter. In Andalusia winds from the north and east are 

the most prejudicial, the first as being coid and raw, and the east 

wind as having a desiccating, withering effect. Very steep hillsides 

are an undesirable location on account of the insufficient retention 

of moisture; very low grounds are open to the contrary objection, and 

though large yields are frequently made in such localities, the trees 

are liable to suffer in wet seasons, and expensive drainage is usually 

imperative. Of more importance far than the merely topographical 

features of the soil is its composition, which will be treated further on, 

as also its stratification. It should be borne in mind that the orange 

tree extends its roots primarily ina vertical direction, thus requiring a 

permeable subsoil. Whenever an impervious stratum is reached whilst 

this vertical development of the roots is still going on, the trees suffer, 

and in many cases perish. Fine orchards, composed of trees of from 

thirty to forty years of age, have beep known thus to waste away. 

These few remarks are sufficient to show that categorical information 

as to the influence of topography upon yields is most difficult to give. 

Vicinity to the sea seems to be anything but injurious, though [ do not 

recollect ever having seen orchards in immediate proximity to the sea 

without some natural or artificial shelter. In the valley of the Guadal- 

quivir, both above and below Seville, very fine owange crops are raised, 

the altitude probably not exceeding 80 meters above sea-level. The 

soil of one of the best orchards of that section, on being subjected to 

levigation, was found to be composed as follows: 

Per cent. 

Band ceccertarints seeee rcalieiea cosa ca cike ahcdbnrs ade oancesiee beatae Mates ge eoee 43 

ON Bio resorts aan ereceicia we Aaa aie ofae ieee sae a DO Rs Gate eee COMER Stas ceceee 31 

Calcareuis Saltse 22 ses cec ott basegejos ncaa Deas DME ei eae try lecwaoees 15 

OPBEMIG MAGE: - occa weccc ais ce wince ne cmecnteniteedemeacecamce apemcicte see tes or 11 

100 

Soil of this character, or of somewhat similar type, when accompanied 

by permeability of the subsoil, may be looked upon as well adapted to 

orange culture, Soils having impervious subsoil, or such as are water- 

soaked or difficult to drain, are especially to be avoided ; in such situa- 

tions the upper layer of soil is frequently very rich,.nd on that account 

an orchard may appear to thrive luxuriantly at first, but as soon as the 

roots strike deeply, disaster will overtake the trees. 

Irrigation and cultivation.—Orange groves in Western Andalusia re- 

quire irrigation during the hot season at intervals varying from ten to 
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fifteen days, according to the greater or lesser porosity of the soil. The 

first irrigation commonly takes place after the dropping of the blossoms, 

though many practical growers recommend not to begin before Juiy, 

alleging that irrigation before that period is generally hurtful. It seems, 

however, a fair presumption that the conditions of humidity prevailing 

during the previous spring are a factor to be considered in this respect. 

Irrigation is to be discontinued in October. The system most in vogue 

is to have circular excavations surrounding each tree, said excavations 

being connected by small gutters or canals, into which the water is al- 
lowed to flow. This is the most economical method, and that is its strong 

point in a country like this, where the rain-fall is light. Some of the 

more careful orchardists are, however, opposed to this mode,urging that 

the practice supplies an excess of water to the main roots (which leads to 

asphyxia), whilst the eccentric rootlets are insufficiently, or rather, not 

supplied at.all. Where there is no scarcity of water it would certainly 

be rational to experiment upon the effects of irrigation upon the entire 

surface of the orchard, thus supplying the outlying rootlets with the 

needfal humidity. 

March is the month when plowing is first applied to the orchards, at 

which time the irrigating ditches are restored orrenewed. This is also 

the proper time for putting on manure, which should be placed around 

the trees, in zones of 1 to 2 meters in radius, this being done before 

plowing has begun. Where the trees are planted in squares (marco 

real) cross-plowing at right angles is in order; where the “diamond” 

(tres bolilla) plan is adopted, the first furrows may be crossed and re- 

crossed with advantage. The second plowing takes place at the end 

of May. A plow making a furrow of from 20 to 30 centimeters in depth 

is generally used. In August the soil should be hoed thoroughly ; this 

process to be repeated in September or Octover. The best growers 

affect the use of the harrow after each plowing, as it leaves the soil in 

a mellower condition, breaks up the clods, and destroys the weeds. 

Before the orange trees have attained their full size (usually for five 

or six years after placing them in the orchard) it is not uncommon.to 

raise some leguminous or root crop on the land, taking care, however, 

to leave a circle of one meter in radius around each tree unoccupied. 

Fertilizers.—The raising of successive orange crops year after year 

must necessarily end in withdrawing from the soil all available mate- 

rial for such culture, hence the attention of agronomists has been long 
devoted to devising means for ascertaining the exact nature of the con- 

stituents withdrawn, as well as the best mode of resupplying the soil 

with such constituents or their equivalents in an assimilable form. The 

following analyses taken from a recent treatise by a well-known Spanish 

agronomist,* show what these constituents are and their relative quan- 

titative proportions: 

* Don Luis Maria Utor, ‘‘La Agricultura moderna.” 
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Composition of the ashes of the fruit of the orange tree. 

Constituents. a apes 

20, 15 15. 28 
10. 22 12,14 
30. 12 30. 24 
9.02 8.10 

20. 04 18,24 
Sulphurie acid. 1.08 4,14 
Siliceous acid 4,50 5, 82 
Oxide of iron.... 4.25 4.75 
Residue unaccounted fur ... 0. 62 1.29 

Weight of the ashes of 100 kilograms of fruit: Analysis No. 1, 3.57 kilograms; analysis No. 2, 3.48 
kilograms, 

Composition of the ashes of the trunk, branches, and leaves of the orange tree. 

Analysis No. 7 4 ee Analysis No. 
Constituents. 3.— Trunk and 7 

branches. 4—Leaves. 

14.15 10.18 
16. 67 10, &2 
31.57 41,22 
10. 64 6. 54 
18. 82 19.47 
4,89 453 
2, 82 5, 48 

Tron and unaccounted residue ... we 0. 44 1.76 

100. 00 100. 00 

Weight of ashes per 100 kilograms: Analysis No. 3, 6.32 kilograms; analysis No. 4, 6.20 kilograms. 
Nitrogen: Analysis No. 3, 1.57 per cent. ; analysis No. 4, 1.60 per cent. 

Leaving out of account the material required for the yearly produc- 

tion of leaves and buds, as to which precise data are wanting, and tak- 

ing analysis No. 1 as a basis, the cropping of 16,000 kilograms of fruit 

from one hectare will withdraw from the soil 571 kilograms of miueral 

constituents, in the following proportions: 
Kilograms 

Potash ccc scicceseeaocce SeRS A TREE Sais SoRdigsaaedonsenmaceee aeeeen ewes 115. 06 

Soda cciccse vse BeBe eine aes Ae ee Semieend od waciasicrsidie, omDarce awiiewis elaine eenrcreye 58. 36 

LMG saison daals mince ety i ded vd seen eects eelutimeineemasueecoetee sanceeeat 171,99 

Magnesia s'exem excousdes beegics sve seid yaightainewsdm aeldou rae acne aomavlen 51. 50 
Phosphoric aor co casei sine cls eeugacts sions act pa dybrstevcrsias wk ocmioe aleve elena 114, 43 

DUIPMUTIE ACI cates crc S aise en Scvesshaaicie Seto os Sonn wma ecw ales aiomio gach kemedeetes 6,17 
Diliceous ACI s: cose ce eemesatarae alec aaecne. usmsari steelers wes bre meee detected 25. 69 
Oxide of iron (and residue)........... shemleybiog usia/sie a cease inst cnemeweeweceacts | 2UC80 

DOUG isle suasae ce rvedre tana he hee Gece ails Ne nots a Ae ave ala 571. 00 

Nitrogen,* 0.85 per cent. of 16,000 kilograms. 

The absolute and proportional percentage of the mineral constituents 
of stable manure is of course extremely variable. The following figures 

*“Gasparin, an eminent French writer on orange culture, allows 1.19 kilograms of 
nitrogen per 1,000 oranges. ‘Taking the average weight per thousand at 140 kilo- 
grams, w crop of 16,000 kilograms of fruit will require 136 kilograms of nitrogen, 
equal to about 0,85 per cent of the weight of crop. 
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are given as the quantity of such constituents usually contained in 
30,000 kilograms of what may be called stable manure of the normal 
type: 

Kilograms. 
Potash............ Sea je ols ayetaratanocare © San SST eset Suir art eect ht el ples cient Sand 121 
BDO Bice Scie as erate wtseete Sreseo vaceicicclcra ete cic eee alae seke sk nosh eed tsweamiend Mees 8 
Die wsdensmaseciaa soos scission ccbaesscos welcis duns carey emcuoc omen Wee ast .nak anise 144 
MBG NO S1E: pp cerainaeeeysieyiict 4 An dad djacie powenae on pus Sidareieig siv's Bs Gale wap uediescres jd ace ss 60 
Phosphoric ai Qa gen vais cicos'scaraatng eoeisce oecae patel’ § aeiciss decaew cemeurne ale ieee 51 
Sulphuric. :aGid iawete oicuis snk cnc sine. caascaaccay pseeu suite sedeeeuseenumaceguuues 30 
Silleeous acide). 262.2 Accu sccac noe ia wi Geechee ss nce ccelaeee Oe ea honis baek ne 150 
Oxide OF 120 ies nies 4 sis fo52 boc even ceentns Secje due waleiccalecieieioedsbise dice vxior ne ewes AOD 
HY Grochloric: G10, siccaiciss <6 oe ce x cscsa dno wicdeaciten’e.ora sicrascuvscie'a x oid sleicccccdese's edi cece mee eee 9 

MOU ers cis cae eee Scare Agia c a ee oe a re uratate Some ena ede ead ad tte cider a telah 675 

The general composition of these 30,000 kilograms of stable manure 
may be summed up thus: 

Kilograms, 

Mineral: constituents .....:..c0icsa wabeie Gericic gle einies Weepabede erie eardese wee 675 

INIGEO SOT: cided Ghiiting aeemtes oemimaveee sweees Selecta pentose doce ese ee encase 120 
Carbon, hydrogen, and oxygen... ---. 22-2 eee eee ee eee cece re ener 5,205 
MOISCUTG) scons. cect detaceScea baa sasannanin meu medente ceeeauebaa sosvesteinae cies 24, 000 

30, 000 

Suppose 30,000 kilograms of such manure to have been applied toone 

hectare of ground from which a crop of 16,000 kilograms of fruit has 

been raised, let us see what mineral constituents bave been replaced 

and what proportion is still wanting. 

A Contained in | Supplied by eos Constituents. crop. HaTUre: Deficiency. 

Kilograms. | Kilograms. | Kilograms. 
115, 06 1 21 | Excess. 

8 50. 36 
144 27.99 

enesia.. é . 60 | Excess. 
Phosphoric acid....-..--.---..- . 51 
Sulphuric acid ....... 2.02. .22 2-2 ee eee eee eee See F 30 | Excess 
Siliceous acid .... 150 | Excess. 
Oxide of iron..... 102 | Excess 

9 | Excess. Hydrochloric acid 

The deficiency of lime may be left out of consideration here, as there 

is generally a very large amount of this constituent stored up in the soil ; 

there remains, therefore, to be dealt with the deficiency of soda and of 

phosphoric acid. The first may be met by the addition of common sea- 

salt to the extent of 300 kilograms. The 63 to 64 kilograms of phos- 

phoric acid may be supplied by adding either 1,000 kilograms of fowl 

manure, 400 kilograms of guano, or 300 kilograms of ground bones. 
The nitrogen withdrawn by a crop of 16,000 kilograms weighs 136 

kilograms; supplied in 30,000 kilograms of manure, 120 kilograms— 

showing 4 deficiency of 16 kilograms, for the supply of which may be 

added either ordinary stable manure, 4,000 kilograms; fenta desecada 
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(dry cow-dung), 1,000 kilograms; or pigeon-dung, guano, or bones, 300 

kilograms. 
From the above data it appears that the following mixture may ad- 

vantageously be applied to each hectare thus cropped : 
Kilograms. 

MalUrG sideicc saci sean seceded cam nied sc dwc wed Gaels ee Suita aceeeeaseegosaacee 30, 000 
GrOUNG WONES se .esc ace wciewee seeccd ena cece weds aden sameaacuens 2oaiexte Meee He 600 

GAGA Gx ese aisicin cS ndiwinin ai win eS a aia'a cine! Ss eiSe uare-als Sed 5 bd bis. wa eenleg MSR EReE IRAE 300 

Yield and cost.—The yield of the orange tree, admitting all other con- 

ditions to be equal, must necessarily vary according to age and species. 

In Castellon the product is stated at from 400 to 500 oranges per tree 

at ten years old, but full productivity is not reached before from six- 

teen to twenty years. In Valencia the product per hectare is given at 

15,000 kilograms, equivalent to about 107,000 oranges, allowing about 

140 kilograms per 1,000. Very large single trees, of course, give occa- 

sionally extraordinary yields, There are in Mairenadel Alcon (province 

of Seville) two colossal trees known as “Los Migueletes,” of which 

each has been known to yield up to 38,000 oranges in one year. Large 

and robust trees having attained their full growth frequently yield from 

2,000 to 5,000 each, but in planting on a large scale, from 800 to 1,000 

per tree is all that can be assumed as a fair average yield. In the dis- 

trict of Seville the product of an orchard of full-grown trees is reckoned 

at 180 cases, worth on the ground about 10 pesos ($1.93) per case. The 

cost of exploitation is summed up approximately as follows: 
Pesos per 
hectare. 

Rent of ground; also interest and amortization of working capital invested... 500 
Irrigation (raising water, usually by animal-power)..-...----------------++ #0 

Manure (34,000 kilograms). 21.0 scccsewicws ceesceescauesen cee seesae sees seeens 272 

Hoeing, weeding, pruning, and harvesting. ........-.---------- +02 eee eee 250 

Plowing (with oxen usually) ...... 2.2222... 220 ee eee cece cee ee eee cee 90 

Proportion of cost of keeping one horse’or mule for hanling ..-..----.------ 70 

Sundries and unforeseen expenses...... tas /eassis va chajseusie mete Ee Oe eee SIONS 60 

Total expenses annually 2-22 ec cance seqasa camden cane ee wade ewe neecdes 1, 322 

Taking gross product a8 above at... 22. cee ene cee eee ee cee eee eee eee 1, 800 

Deaving net pron: sciccn ccc sew ssc ded smiiniemas wiceie sistem wee semmicec tein 478 

From which, however, an impost of 20 per cent. must be deducted, 

leaving the grower, therefore, 382.40 pesos per hectare (equal to $29.87 

per acre) as final net income. Calculating the total annual cost of cul- 

tivation at 1,500 pesos per hectare, this represents a return of something 

over 25 per cent. on the rolling capital thus employed. The total yield 

of the orange and Jemon orchards in Spain was (in 1879) estimated at 

119,437,439 kilograms, which, at the rate of 12 pesos per 100 kilograms, 

gives a total value of 14,332,492 pesos, and the area cultivated was 

given as 8,362 hectares. Therate of 12 pesos per 100 kilograms is a low 

one, and is, moreover, only applicable to the fruit in the orchards, before 

packing and transportation expenses have been incurred. There seems 
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good reason also to believe that the quantity of the crop was under- 

estimated, as by deducting the quantity exported in that year the re- 
mainder for home consumption would be demonstrably below even a 
very moderate estimate. 

Exports.—The following are the latest official figures showing the 

total exports of oranges and lemons from Spain: 

ORANGES. 

Years. Quantity. Value. 

Pesos. 
673,199 | 10, 366, 003 
599, 562 8, 993, 430 

116, 667, 600 | 29, 166, 900 

Average of 5 years, from 1877-'81 
Culendar year 1881 
Calendar year 1882. 

LEMONS. 

Average of 5 years, from 1877-'81...... 2.20.0. cecece cence eecces kilograms. . 4, 971, 089 894, 796 
Calendar year 1881..-.....-.-.. aie siatisie'slaleia is olajalciavaressis do.... 5, 392, 916 970, 725 
Cal@ii ar YOat E82 vannnaesicnseneenussaervoreuebenuann’xs penaunetade do.... 5, 415, 503 974, 791 

The destination of these exports for the year 1882 is given as follows: 

Countries. Oranges. Lemona. 

Kilograms. | Kilograms. 
Gerinany semrieremossscscee yicnce tee ieamwestinceBine cenu Re aree SRNR ER ER AReE 8l, , 952 
AU PATIA occ wiieliceisie aisles ssc wibinatalecan gnsuas dalnodeae demas ads Soamanmegeean 17, 500 8.550 
BGI PUM o.s)eioseicinamye acide wemuduie to eee aibenpineeecanmemmatwen eee 817, 880 69,175 
QAO: sccctcumietetnamcheeeiaiaiaw ececccsses sent 19, 448, 660 1, 094, 568 
Holland 2038, 840 248, 019 
Great Bri 87, 181, 800 1, 229, 033 
Italy ... 2,240 16, 358 
Sweden . or 4, 060 29, 644 
United States -.| 8, 848, 240 1, 695, 302 
Porto Rico ........ Basen 2d hele coh Sage Sie Qreie hig aimless essa TG 620 osseous eae 
Russia....... er eee aa “27,625 
Portugal. . chasers ae deecace f eine < 2, 000 
Denmark .. 53, 125, 
Gibraltar . eee aes seats 2 vl 
Moroced osx os 2053202000 sie ier a 392 
Dominion of Canada 7, 680 

PTO Gal) oc.d ones cis-ccaysisna’oie atcha densys bid mlahees to dialing da ceibeisiniee suse Mee ROe RN aRY 116, 667, 600 5, 415, 503 

Nore.—Up to 1881, inclusive, the orange exports were entered in thousands. 

Ernest LL. OPPENHEIM, 

UNITED STATES CONSULATE, Consul. 

Cadiz, February 29, 1884. 

BARCELONA. 

REPORT BY CONSUL SCHEUCH, 

ORANGES. 

Varieties.—Not all the varieties of orange trees are known to us, for 
being indigenous to the tropical regions of Asia, not all were brought 

over to Europe where about one hundred and seventy species have been 
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desxeribed by botanists; but seventy-seven kinds are particularly known 

and divided into thirty-two of sour aud forty-five of sweet oranges. Of 

the latter only the ten species mentioned in my report of 1874 are culti- 

vated for their commercial importance, in this province; of these the 

most valuable is the common, middle-sized orange, heavy in hand, of 

very fine peel, aromatic smell, and containing a great amount of juice 

of great sweetness, spiced by an agreeable dash of sourness. Although 

there is also another very sweet orange called Imperial and Orange of 

the Queen, this early orange makes its appearance in the market at 

the end of October, when the sime is exported to France and Algiers, 

and consumed in Spain. None of these oranges are exported to the 

United States nor to England, where they are not liked, for they are of 

too great a sweetness, without tartness, and found unpalatable, there- 

fore of a limited cultivation. 

The best results in this country are yielded by the open orchards in 

the districts of Alcira, Carcajente, and of Gandia, in the valley between 

the city of Valencia and the mountain chain which limits the province, 

facing the south and being sheltered from the north winds by said 

mountains; these orchards produce the finest and sweetest oranges, 

enjoying higher prices in the market than those of the district of Cas- 

tellon, less shielded from the north winds, and producing oranges of a 

more inferior quality and prices; they also ripen later than the first. 

Situation—Some years ago a Frenchman founded in this port an 

important agricultural establishment called ‘ La Malvarosa,” situated 

about half a mile from the very sea-shore where he cultivates with ex- 

cellent results oranges on a large scale. Notwithstanding, on the road 

from this port (Grao) to Valencia, distant about 3 miles, and in the 

public gardens in and round this city, they grow very poorly, yielding 

only a few smail and sour fruits, while in the botanical garden on the 

west end of the city they grow with satisfactory results. 

The soil of this locality is very sandy, and the subsoil may want cer- 

tain} elements and proper consistency in order to form a soil able to 

produce oranges in perfection. Before risking his capital the owner of 

the land should examine its topographic situation, analyze the surface 

and subsoil to the depth of 14 to 2 meters, and consider the possibility 
of irrigation. 

The best soil of Alcira, Carcajente, and Gandia analyzed, gave: 

Sand (silicate), 70 per cent.; clay, 10 per cent., and salt of lime (car- 

bonate), 20 per cent. 

Cultivation—LExcepting some rare cases, such ground is not culti- 

vated, and when so, then the distance between the rows of the trees, 
which generally is from 3 to 5 meters, must be from 6 to 7 meters, and 

consequently at the expense of a certain number of trees planted less 

in a given space. 

An intelligent orange-grower never cultivates the ground between the 
trees, as such would make difficult the free aceess of airing the same, and 

tilling of the ground round each tree in a space of 3 meters in diame 
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ter, the irrigation of trees from the top by pumps, and examines the roots 
in case of certain diseases. Moreover, the plants cultivated between the 
trees would act as parasites, exercising a pernicious influence upon the 
trees and fruits, which become less in quality, quantity, and size, and 
are more exposed to diseases. This is also the reason why the oranges 
grown in closed gardens, where the ground between the trees is often 
cultivated, are less valuable than those grown in orchards with free 
ground. 

“teld.—The creation of an orchard should always be executed by the 
owner of the land and not by a farmer, because then all will be done in 

due order; he will select a good plantation and prepare the ground con- 

veniently ; he will not cultivate the ground between the trees; all the 

labor can take place in due time and the unfolding of the trees will 

progress more uniformly and better. At the end of ten years he will 

have recouped himself; moreover the benefit and the orangery will be 

in a better shape of production, duplicated or triplicated the value of 

the land and consequently also the rent and assured the progressive 
augmentation of production after the end of the first ten years. 

It is very difficult to give with exactness a valuation of the yield 

and cost of an orchard, which may vary according to cireumstances, but 

all circumstances being equal, the production must be by far greater in 

the vigorous and virgin soil of America than in that exhausted of 

Europe. 

The following is the average yield and cost of the creation and culti- 

vation of an orange orchard in a field of 8 hanegadas, distant 2 miles 

from a town, with high road and natural irrigation by a canal. 

One hanegada valenciana, equal to 831.10 square meters, or the y4; of 1 acre. 

One arroba valenciana, equal to 12.858 kilograms. 

One real, equal to 5 cents American money. 

Cost during the first ten years. 

FIRST YEAR. 

Reals. 

Two hundred and eight young orange trees from the nursery at 26 per hane- 

gada, at 5 reals..--...-.--5 --22 eee ee eee eee eee ce cee eee eet eee 1, 040 

Their carriage to the place ...--.---------- + eee ee eee eee te eee eee 30 

Four men to plant, at 3 reals......-.---- ++ e 22 eee eee eee eee ee eee 32 

Ten arrobas (128.880 kilograms) guano, at 18 reals per arroba 180 

Collocation of same .... 0-22. 622 e ween eee cee cree ee ne ne eee cent eee 10 

Made the plantation, digging and cost 220 

Improvement of the conditions of the soil and Hormipueros in May: 

Journey WOLK..-. 2-2. oe cee cee cee eee eee cee eee ee teens ee 

ardide Base (diape Bina SNS eae SEES: 2 W00d we neeiecoseancdiose was dees ates 8 

Six irrigations paying | real per hanegada -...--------+ -----+ +--+ +++ ++---- 48 

Six weeding under the trees ........ 222-2 22-2 ee eee ee eee cree rece eee ee 72 

Contribution of the field... 2.22. 222.2. cee ene cee eee cee eee cee eee cee eee ee 182 

Perceiving Tent ..-.-. 2-22 ee eee eee ce eee ce eee renee cet nee ween tenes 1, 080 

3, 214 
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SECOND YEAR. 

Manuring with two baskets of manure for each tree, being 42 loads, at 5 reals. 210 

Carriage of the manure. .--------- +--+ -e2e0e ee ee eee renee eee eee eee 60 
Collocation of same .... ...- 20 eee ee eee cee ee ee eee ee ee cee eee cee eee 16 
Four arations, at 15 reals each ....-. 2-2. ee ce eee eee eee eee eee eee 60 

Irrigations... ....-. 220+ eee ee eee eee eee eee eee cee ee ee cece eens 48 
We6GIU PS). 2 cscetesee xis meess de 2d hee gees ame sea sees wigie He oe oe weneiee wees 72 

Contribution .... ...- -20. eee ee eee e cee eee ee ee oe dooce deleted Reigiet le Gee eieieis es 182 
RONG: ain si edecmeciiees wisisice's ee v6 eeu alate e-cie sensei. epietsysiccre siete o Stig s ws Sei ae 1, 080 

1,728 

a 

Fighty loads of manure ...... 002.06 0.0222 cece cee een teen eee eens 400 

CART ALO. stot cect veceeiacsieies somite +2 sche eS Setebied EoweeeRe aoe secs oobews 120 
Scattering secs veces ncn napeuis ne oees cemsiee tase beers ssee eecioe’ seeees ¥aeie seme 16 
"PWOUATAtiONS seccsacsaces aus. cence dss sex cceweeseeeseasaceneers os oe aeyee se 30 
Irrigations ...2..-< s<<cssessssiasmacs ease He eaea veneers Hees esee die cine os oes nee Fe 48 
Weedings..-s snes scnccroseaes aide de eeee teeeedaaeeeateeescecacsisee set aeys vee me 
Contribution. cosecccossasiwos se oo se ccccesk es cemewvoesuees Madoe eee = vee zee 182 
Ret cacceaees cee to eeseeseet es ssseee epee emenes mete eases se sess eewet 1,080 

1, 048 

FOURTH YEAR. 

‘Two arations and made hormigueros, all cost...--. 2... --. 2. eee eens 350 

To impulse the plantation, adding guano for... 2.22.2 22 eee eee eee ee eee 480 
CollO@ation .: .sos skaseacceneeaxca cas ca i ane sae vee veseusasdues Seuss see's 10 
Trrigations..-...-.-..--- pipers Sess We Sees eewel me mseeR erases ages ae Sous As 
Weedits.. 2.5 +s2eese semerndesees eee: aes eee cece wceeeasearee chica ox yee 72 

Contribuion.ocn caccesesuseerses Sascuy sume ees <eeeeees oe vee ee et oe eee 182 

Hetib ccs seseasiccewasicties wugise se Sees teen edcwenbesesen veuld ees eeeeEE ad 1, oR0 

2,9 

FIFTH YEAR. 

Manuring this year with 160 loads of manure, at 5 reale...........2-2-.-2-- 300 

Carriage aiid collocation. cconcxesec edanes ceeeee exer eos cauiecsames ose ceils 200 

To conserve the maturity, for want of water, did order during ite 3 summer 
aration after each irrigation, and expended... ..---....--. 2-2-2222 -2---- 100 

IPM POON 8 s.as sscicee verecrwsdln geese ess ees yee ee ee eee tG ees eiec sade. ceiek tices 43 
Wieediigs. se csctsesecouesesteni anes aepeee te oiee eseieeeer sees wens see scced 7 

Contribution chess sheseds neces eesace ce sees e oe saePe ck ees weektaasnge sales 182 
ROUG ic sexe ccc e tet senna sed Seale dace yaeleweeress Gece de es Ge te oad Heel 1, 080 

2, 482 

Calculating now at the rate of 200 reals per hanegada during the following 
five years, the orchard being near the town, would result... . 22.2... .6-- 8, 000 

Com triDUbiOn: srdeesnicsa stants Secrest Were eset) folate se acacia ane 910 

Ronit ae se weesnadees tee dees dees wes eee pet eciineeemeeadeee teas ple erates 4, 400 

14, 310 

Total ccs casein cane vax wae sea tant Sees see weeRetione ed casdcccwcs sewecse 20/904 
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Yield during the first ten years.—First year, nothing; second year, 

took off the fruit; third year, collecting 8,000, sold at 60 reals per 

1,000; fourth year, collecting 31,000, sold at 60 reals per 1,000; fifth 

year, collecting 42,000, sold at 60 reals per 1,000. 

The practical farmer calculates that, considering the good state of 

the orchard, after the tirst ten years the oranges collected will result at 

the rate of 6,000 per hanegada. If so, 8 hanegadas at 6,000, 48 by 

10=480 thousands, which sold at 60 reals would give 28,800 reals. 

: Reals. 

Vield. inten years :c2eecexcasspemeiee we hgicas ses dedanecamecaeecawenaa'oone 2B) 800 

Cost of cultivation; OlGscsssewsjawscmaencees ee se aicceiisjge deen weceieammimoeene 25, 904 

Benefit ise <.sec0 seneeises eee eacemes aterieiietees ceaeet eens ddedencewes 2, 896 

Maturity—The orange trees come into full bearing after ten years, 

and, according to their health and strength, augment aud remain bear- 

ing for many years. In this province (Valencia) exists a sweet orange 

tree called the arriero, of forty-four years, whose yield arrived to be of 

8,000 and 10,000 oranges. There exists another of the age of fifty years 

having produced 14,000 oranges. They attain a very high age. Some 

authors assure that some did arrive to the age of over five hundred 

years. In the neighboriug province of Murcia cxist several trees of the 

age of two hundred years, each yielding nearly 8,000 oranges. 

In Nice existed an orange tree of an unknown high age, whose trunk 

wanted two men to embrace; about 50 feet high; its branches covered 

a table of forty covers. One half of the tree yiclded every year from 

5,000 to 6,000 oranges, whilst the other half repused, giving only a few 

hundreds ; iu the vext year this half yielded the 5,000 or 6,000 oranges, 

and the other reposed, and thus successively. 

LEMONS. 

Lemon trees are cultivated in the same manner as the orange trees, 
belonging to the same family of the Citrus ; those grown up direct from 

the seed are generally the healthiest and yielding more and better fruits 

than the ingrafted. The export aud cultivation of lemons is very lim- 

ited in this province(Valencia). Some trials toexport them to the United 

States were without success, because of their short durability and inte- 

rior quality; those of Malaga are better, but che best in quality and 

durability are those of Italy; it is therefore from Italy whence those 

who intend to create a lemon orchard should procure a selected seed. 

FREDK. H. ScHEUCH, 

Consul. 

UNITED STATES CONSULATE, 
Barcelona, February 15, 1890. 



582 FRUIT CULTURE IN FOREIGN COUNTRIES. 

MALAGA. 

REPORT BY CONSUL MARSTON. 

Varieties.—The names of best varieties for profit are “ China” oranges 

and the “Castillian” lemons. There is another kind of lemon called the 

“Reales,” which is large and long, but the Castillians are more pro- 
ductive. 

Location.—The trees that produce the varieties named above ate 

grown in all parts of the province of Malaga where there is water, and 

generally by the side of small rivers and streams, 

The distance from the sea is about 2 kilometers, and the elevation 

above sea-level 100 feet. Any elevation with water and sun will answer. 

The more sun the better. Level land; sandy subsoil is the best. 

Climatic.—Temperature 45° to 90° Fahrenheit; average, about 78°. 

Nights immaterial; for both oranges and lemous moist days, or ordi- 

nary atmosphere, are most beneficial. 

No record of rain-fallis kept in Malaga. Rain-fall is always good for 
both trees and fruit. 

Irrigation.—In summer only, three times a week, at any stage of 

growth and as much as possible; never water for ten or fifteen days 
before picking fruit. 

Cultivation.—Twice a year by plowing or digging around the roots. 

Fertilizers.—Stable manure, placed around the trees to the depth of 
18 inches or 2 feet, in the month of January. 

Pruning.—Atter four years old begin to prune; height immaterial; 

if plowed with horses or oxen, then prune off lower branches; if you 

dig around the roots by hand with spade it is immaterial. 

Picking.—Picked when nearly ripe, for exportation; while they are 

green and before they turn yellow; nothing done to eure them here. 

Packing and shipping.—Packed in tissue-paper first and placed in 

cases one-eighth, one-fourth, and one-third, and sometimes one-half 
chests for shipment. 

Planting and Propagating.—The distance the trees are planted apart 

is 12 yards; they are propagated from seed of bitter oranges, aud 
grafted. The best varieties are seedling. 

The orchards are large and small. 
Maturity.—Begin fruiting at four years of age; largest crop at about 

fifteen years; twenty-five years full maturity. 

Insect pests— Both lemon and orange trees, in certain locations, have 

been attacked by some kind of insect, but growers here are ignorant as 
‘to its name or nature. 

There are parasites, but their names are not known; they injure the 
fruit by eating the buds. 

, Packing and euring.—Never pick either oranges or lemons while wet 
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or immediately after rain; let them be perfectly dry. They are both 
hard and green when picked for exportation and taken to the place of 
packing, and there assorted as to sizes. The United States preter the 
small, England and France the large, and North of Europe the medium 
sizes. They are then wrapped in fine tissue-paper of different colors aud 
placed in rows in the case or box by women and girls, who are remark- 

ably adept at the work. The package is then taken by men, the lids 

nailed on and strapped with the ordinary wooden hoop-pole split in two 

pieces, branded, and then they are ready for shipment. ‘The seasou for 
picking lemons is September and October, and for oranges November 
and December each year. 

U. 0. Marston, 

Consul. 
UNITED STATES CONSULATE, 

Malaga, December 6, 1889. 

TURKEY. 

REPORT BY OONSUL-GENERAL HEAP, OF OONSTANTINOPLE. 

(Republished from Consular Reports No, 414.) 

Varieties.—Although there are other kinds in the Levant, only three 
varieties of oranges and four of lemons are commonly grown, of which 

the oranges known as “ Candian,” “Syrian,” and “ Mandarinian,” and 

the lemons as “ Candian,” “ Chio,” “ Paros,” and “ Messina,” are con- 

sidered the best. There is, however, a variety of lemon (the Citrus 

lumia) called the “sweet lemon,” of which the juice is sweet. This is 

much used by calico printers in patterns with dyes containing iron, to 

produce greater clearness in the white parts. 

Propagating.—The trees are grown both from seedlings and from 

grafts. Lemons are generally propagated first from the seeds of the 

wild orange, as it has been found that the wild fruit tree bears the cold 

better. When three years old the plants from these seeds are taken 

up and replanted in other places, and the year following the lemon 

plants proper are grafted upon them. Five years afterwards they 

begin to bear fruit, and at fifteen years they reach maturity. When 

great care is bestowed, inarchiug is practiced, but growers generally 

prefer to propagate by grafting, while always rearing a portion of the 

trees from seedlings and from cuttings, especially the latter. 

Insect pests.—Unless carefully tended, both orange and lemon trees 

are frequently injured by small canker-worms and moths, which eat the 

leaves, etc. Powdered charcoal ash is placed ou and around the trees, 

which destroys the eggs of the worms, etc. Sometimes a mixture of 

charcoal, soot, and strong vinegar is sprinkled on the tree once or twice, 

as may be deemed necessary. 
156A--—13 



584 FRUIT CULTURE IN FOREIGN COUNTRIES. 

Disease.—Unlike the orange, which presents a fine, close head of 

deep-green foliage, the lemon forms a straggling bush or small tree 10 

or 12 feet high, with paler, more scattered leaves, and short, angular 

branches, with sharp spines in the axils. 
In damp valleys the lemon is liable to be attacked by a fungus (the 

Dematium monophylium), which covers the stem, leaves, and fruit with a 

black dust. Trees grown in the shade and not properly exposed to the 

sunlight suffer most severely from this cause. Syringing with milk of 

lime when the young insects are hatched, and before they have fixed 

themselves on the plants, is found to be the most effectual remedy known 
for these pests. 

Planting.—In some places 7 to 8 paces, say 18 feet, is considered a 

sufficient distance between both kind of trees, but generally there is no 

strict rule for either. 
Situation.—Orchards and orange gardens are to be found thriving in 

almost every situation suitable for the cultivation of the grape, but 

they give the best results when situated on hill-sides or gentle slopes, 

where, together with a good supply of moisture under ground, they are 

exposed to a gentle heat by day, and fresh, cool breezes by night. As 

before mentioned, they suffer and fade when deprived of light as well as 

warmth, and they never prove successful when the ground is damp for 

long in summer or is not properly drained. Both oranges and lemons 

thrive in a rich soil, and succeed well in good, strong clay with moder 

ate care and attention. 

Although it is not the best situation for them, both lemons and 

oranges can be grown close to the sea-coast, especially lemons, which 
are more hardy than oranges. 

They are strongest in the Archipelago, and on some of the islands 

they flourish almost anywhere as long as their roots do not come in con- 
tact with salt water. 

Irrigation.—W hen the trees are young they are generally well watered 

by hand during the summer, but there is no system of artificial irriga- 

tion in general use, and the ground receives a similar treatment to that 

bestowed on the vineyards cultivated by the natives, as before men- 

tioned. 

Yield._Oranges, when gathered for export, should be quite ripe. 

Those fully formed and with the color just turning from green to yel- 

low are chosen. They'are wrapped in fine paper or in the husk of In- 

dian corn. A tree 20 feet in height and occupying a space of about 20 

feet in diameter will frequently yield from 3,000 to 4,000 oranges in the 

course of the year. Many trees live from one bundred to one hundred 

and fifty years, As lemous are more profitable to grow than oranges 

on account of their keeping qualities and their being less liable to injury 

during voyages, their cultivation is preferred in many parts of the Le- 

vant. The lemons are gathered green; the finest are picked out and 
packed in cases containing about 420 fruits; also in boxes, three of 
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which are equal to two cases, each lemon being separately wrapped in 

paper. 

Habitat.—The little island of Andros produces 10,000,000 lemons 
annually; they are exported to Constantinople, the ports of the Black 

Sea, and those of the Danube, realizing an average price of $4.80 to 

$5.75 per 1,000. A similar quantity of excellent quality is exported 

from the larger island of Chio, where they are gathered in May, and a 

second crop in November anid December. 

Great numbers of “ sweet lemons” are grown in the islands of the 

Archipelago and the districts around Smyrna. 

The greater part of the oranges are grown in Candia and in Syria, 

especially in the neighborhood of Jaffa. In Paros, Mitylene, Tenedos, 

and Samos both oranges and lemons are largely cultivated for expurta- 

tion. The dried and candied rind of the bitter orange, known as ‘orange 

peel,” is largely used in flavoring confectionery. : 

C. H. Hzap, 

Consul-General. 

UNITED SLATES CONSULATE GENERAL, 
Constantinople, April 10, 1884. 
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CONTINENT OF AFRICA. 

MOROCCO. 

REPORT BY OONSUL MATHEWS, OF TANGIER. 

(Republished from Consular Reports, No. 41}.) 

THE OLIVE. 

Varieties.—Several varietis are grown, wild and domestic. It is im- 

possible to proclaim in an absolute manner which variety produces the 

best results, as in every country one is preferred which suits best the 

locality and climate; and it happens that a variety which prospers ina 

certain climate in others fails to produce the same results ; therefore it 

must be ascertained by trials of the best and hardiest varieties. 

The varieties which will stand the severest cold weather are those 

nearest to the wild, such as the Odessa and the Beaked olive (Olea Eu- 
ropea rostrata, Clem.); the olives of these trees are not large, but of a 
medium size. 

There are nineteen defined varieties of olives; the principal ones are, 

the Royal Seville, of large fruit, which is gathered in a green state for 

pickling; the Queen of Commerce, of very large fruits, with small, white 

spots, also gathered while green, for pickling; the Hicholine. of long, 
oval shape. The Empeltre olive tree produces a small olive, oval- 

shaped, bearing abundantly on the sixth year of its plantation, and in- 

creasing every successive year; the fruits ripen very early and yield 

abundant oil and of a superior quality; is a variety greatly cultivated 

in Aragon, Spain; a similar variety, but neglected, grows near Meque- 
nez,in this country. 

The province of Soos, south of Morocco, produces great abundance of 

oil. The plantations of olive trees in this province are very numerous; 

many of the trees are of great size and beauty, and are planted in a 

very whimsical and peculiar manner in the neighborhood of Messa, the 

cause of which I learned from Governor Gilali Benhamos: that one of 

the emperors being on his journey t» Soudan encamped here with his 

army, that the pegs with which the cavalry picketed their horses were 
cut from the olive trees in the neighborhood, and that these pegs being 

left in the ground on account of the sudden departure of the army, the 

olive trees in question sprung up from them. I bave seen the Moors in 

the province of Angera, between Tangier and Ceuta, planting olive, 

pomegranate, aud quince trees by cutting bits of wood of these trees, 
589 
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from 18 to 20 inches in length and 3 in circumference, which they 

knocked into the ground with a large stone while the ground was soft 

after a rain; two years after I saw these pegs, most of which had taken 

root and were ina fair way of becoming good trees. 

The province of Soos produces abundant oil, which is brought to 

Mogador and shipped to England and France. The people of Ras-el- 

Wad make two sorts, Tabaluht and Zit-el-aud. The former is made from 
the olives when green and nearly ripe, with which they frequently grind 

limes or wild thyme. This oil is very rich and white, and not inferior 

to the best Florence or Lucca oil. , The Zit-el-aud is made from the 

olives when they are quite ripe and black, and after they had laid on 

the ground some time. In this statethey yield the greatest quantity 

of oil, but it has a strong taste, which is not disliked by the natives. 
It is used in Europe in the woolen and soap manufactories. 

Cultivation.—In the countries where the olive tree is cultivated they 

generally plant it on the worst soils on the hillsides; they are raised 

from seed, stakes, slips, cuttings, from young shoots, layers, and by 

grafting or budding. 

Vegetables, such as beans, peas, ete., can be cultivated between the 

rows of olive trees, provided the stubble, stalks, leaves, ete., while still 

green, are returned to the soil and worked in around the trees. 

Propagation.—Propagation from seed, owing to the oily nature of the 
pulp attached to the olive seed, is tardy, unless these are placed in lye- 

water made of potash or ashes for three days, which will remove the 

greasy substance and allow the water when sown to penetrate into the 

small kernelinside. The soil should be light, well manured, and worked 
deep; the beds laid out in an open, warm sitnation. The seeds should 

be sown a foot apart in drills. The best time for sowing is early in the 
autumn and watered. The plants will come up the following year, and 

the earth may be stirred between them while the weeds are being re- 
moved. The second season, when the plants are a year old, they should 

be budded with known varieties—with those producing the largest fruit, 

if intended for preserving and speculating with the olives, or with va- 

rieties rich in oleous properties, if chiefly desired for the extraction of 

oil. <A year after budding they may be planted in rows 3 feet apart, 

and the plants 2 feet from one another, in case their final spot is not 
ready to receive them, or else they may at once be transplanted in the 

place where they are to remain. In all this lifting and transplanting 

much ¢are is necessary lest the roots should suffer any mutilation or 

injary. Thus followed the young tree will commence to bear olives on 

the third year, and be in full bearing in its tenth year. 

The propagation by slips or stakes does not require budding nor graft- 
ing, and they make the best olive orchards; all the orchards and groves 
in Morocco, and in Andalusia, Spain, where we see some of the finest 
trees in the world, are from slips or stakes. These should be chosen 
from the knottiest parts of the branches of the olive; they must be four 
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or six verdures old, at least, in rows where the soil has been worked 
and mixed with well-rotted animal manure, and so placed as to admit 
irrigation. The slips or stakes should be planted half a yard apart, 
and one yard at least from each row. In cutting the slips or stakes the 
top part exposed to the air and sun should be at once covered with the 
varnish used by grafters to prevent cracking or decay by the rains. 
There should be no less than two-thirds of the length buried in the 
ground when they are 2 or 3 feet in length. There are several other 
modes of propagation from the protuberances of the roots cut in pieces, 
and planted in rows 18 inches apart, and watered until the shoots are 

3 feet high, when they are again separated and transplanted; also by 
layers, and from suckers, etc. The time for these operations is from 

the middle of autumn to the first of March. In plowing the ground 
care should be taken not to go near the tree and injure the roots; the 
ground around the tree must be worked lightly with a dented hoe; the 

vegetable and animal manure must be buried in a ditch dug around 

each tree, but distant from it from 3 to 8 feet, according to its age and 
size, in order not to disturb the roots. 

(Jueen olives.--There are two varieties of trees which produce the large 
olives of commerce : 

(1) The Royal or Queen, Sevillian, known as Olea regia Boz., and 

Olea regalis Clem. The wood of this tree is less hard and lighter in color 

than that of the wild olive. The branches are tall and straight, the 

leaves long, and the fruit plum-shaped, its pulp adhering tenaciously to 

the stone, tardy in maturing, and is gathered green for pickling. When 

ripe the fruit is of dark violet color. It ripens with difficulty, produc- 

ing a clear oil of sweet flavor. 

(2) The Sardal Sevillian olive (Olea Hispalensis Clem.), (Olea Hispan- 

ica). The branches are less vertical than the former variety, the leaves 

are larger, the fruit is walnut-shaped and aromatic. It is very com- 

mon in Seville, Vera, and other parts of Andalusia, I have seen a few 
trees of these two varieties prospering in private gardens near Tan- 

gier, reared from slips brought from Seville, the fruit retaining its 

original quality. The queen olives of commerce are not the selected 

fruit of the common olive, but a particular species of itself, as above 

described. 
Maturity—In warm climates, and ou its favorite soil, the olive tree 

comes into full bearing on the tenth year from its grafting, or from the 

plants of slips, cuttings, or stakes. In colder climates they come into 

full bearing some years later. The olive tree remains fruitful for centu- 

ries. Thereis an olive between Villefranche and Nice which was famous 

for its old age in the year 1515. It measures at its base 42 feet in cir- 

cumference; its average yield of oil per year amounts to 150 kilograms. 

(A kilogram has 34 ounces.) In Spain and in the island of Mallorca 
there are olive trees which were old at the time of the Moorish occupa- 

tion, and which at present continue to produce enormous crops of fine 

olives. 
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Yield.—The acre is not known in the olive countries; lands are meas- 

ured by the hectare. <A secular olive tree of great size, occupying 100 

square yards of land, will yield on an average 40 gallons of olives, which 

is not at all exaggerated, as there are many which yield 100 and even 

120 gallons of olives. 
The adult field olives of moderate size yield from 20 to 40 gallons 

of olives. Short olive trees, occupying only 25 square yards of ground, 

yield on an average about 20 gallons of olives. 
In the orange region a mature olive tree, well cultivated, will produce 

15 gallons of oil. 1f the trees stand at a distance of 30 feet from each 

other, or at about the rate of 75 trees to the acre, there will be a yield 

of 1,125 gallons of oil per acre. 

In Spain they calculate on an average yield of 140 hectoliters (1 
hectoliter measures 20 gallons) of olives per hectare of ground every 

two years, yielding 1,750 liters oil in this form: 
Pesetas. 

1,000 liters of refined oil at a medium price of 1 peseta and 25 centimes....-.. 1,250 

750 liters of inferior oil, at 75 contimes ......----06 eee -e- eee ne eee ee re ceee 526 

TO bale ccc weicesiecisainicie tinieiwen teeinsivnsscwen sGeiewe tice nies s RRS GEI ES 1,775 

(A peseta is equal to 20 cents; 5 pesetas to a dollar; 100 centimes to a peseta. 
Deducting 700 pesetas as cost of cultivation leaves a net product of 1,561 pesetas . 
every two years. ) 

When the trees are at a distance of 10 meters from each other they 

yield, on an average, 6,000 kilograms of oil per hectare, of the value of 

12,000 pesetas. 
Planting.—The trees are planted from 30 to 40 feet apart. 

Picking.—They are picked one month before the olives are quite ripe, 

when they are of a yellow-green color, for oil, and in the month of 

November, when the olive changes its color from violet to black, when 

intended for pickles. 

Pickling.—The olives are kept in water until their bitter taste is en 

tirely removed. The water must be changed occasionally. Then they 

are ready for pickling either in salt and water or with sweet herbs, such 

as thyme, slices of lemon, etc. The Moors bruise first the olives, and 

aiterwards pack them with salt. 

Oil.—The process for extracting oil consists, first of all, in gathering 

the olives when they turn black, about the month of November, on a 

fair day, separating those found under the tree on the ground, and all 

discolored ones, with which the second quality of oil is made; they 

must be cleaned of all foreign matters, such as leaves, ete.; in gather- 

ing the olives must not be beaten, but picked by hand or with a book 

made on purpose. The olives are spread in a hall, the floor of which is 

of glazed tiles and having a slope in order to allow the water which 

oozes out of the olives to run ont. The olives are turned over several 

times, taking care uot to allow them to ferment, as it would produce a 

rancid, inferior oil, and in this care lies the secret of success iu obtain- 

ing a superior sweet oil. It is recommended when pressing the olives 
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not to break the stone, as it contains a small almond which neu- 
tralizes the flavor of the first-class oil. In the second process in press- 
ing the stones should be crushed in order to obtain the oil still left ad- 
herent to the stone and on the kernal or almond, which will bea second- 
ary class of oil. Every utensil in the mill must be perfectly clean. It 
is essential that the entablature where the olives are pressed and ground, 
the baskets where the paste is placed for pressing, the receivers of the 
oil, etc., should not have been used in preparing rancid oils or of bad 
flavor. The virgin oil of first pressure must be extracted without the 

addition of the boiling water, which always alters its quality. With 

these cares a very superior first-class oil will be obtained from the first 
pressing. 

On the second operation, the paste still contains a good deal of oil 

which the press by itself is not sufficient to extract, but with the assist- 

ance of boiling water, and a more efficacious pressure, an oil is obtained 

very good for kitchen purposes, and which unscrupulous merchants mix 

with cotton or other tasteless oils and sell in bottles as “ huile surperjine 
Wolive.” After the second pressure, the mass of skin, stone, etc., is 

boiled and repressed with more force and through a peculiar process, 

obtaining an oil that is very much in demand for the manufacture of 

castile and other soaps. Thus three qualities of oil is obtained: the 

fine virgin oil for table use; the ordinary oil obtained with the boiling 

water and employed in the kitchen; and last, the gross oil of inferior 

quality used for industrial purposes. 

The American inventive genius will produce not only superior millsand 

presses more active and economical than those now used in Europe, but 

also pulping machines to separate the pulp of the olive from the stone, 

so soon as we have in the country forests of the truly surface gold 

mines, olive orchards. 

Situation.—Best results are obtained on gentle slopes and hillsides ; 
good results may be obtained in table-lands, provided the soil is not 

adobe or compact, and having good drainage. The orchards are in 

some places only a distance of 200 or 300 yards from the sea. 

Soil.—The olive tree will thrive in all soils excepting low, damp 
grounds. It will prosper and yield abundantly on the top and side of 
mountains, amongst rocks—matters not the shallowness of the soil— 

in gravelly and stony ground where neither wheat, barley, nor oats will 

grow. 
On caleareous and volcanic grounds the olive produces the finest 

quality of oil; all those precipitous side-hills and cafions, so numerous 

in some of the counties of California, all along the Coast Range east- 

ward of San Diego, following up San Bernardino, Santa Barbara, Los 

Angeles, San Luis Obispo, San Juan, Contra Costa; all the sides of 

Mount Diablo, up north to the mountains siding the Klamath River, 

42 degrees north latitude. North of this the olive will grow and flower, 

but will not mature the fruit, even if raised from seed. 
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The great value and importance of the olive tree is that it will thrive 

and prosper in soils where nothing else of value would grow. Those 

dry soils of arid aspect in many parts of California are the genuine 

lands for raising the most productive forests of olives, worth, in due 

time and at not distant period, millions of money. In Africa, in Greece, 

and in some parts of Spain lands once abandoned for their sterility are 

now the source of wealth and revenue to communities and to the Gov- 

ernment. 

Lrrigation.—None. The olive trees require no irrigation. They are 

only watered when transplanted until secured. 

Rainfalls.—Thirty inches is the average. The rain-fall in the year 

188182 was 52 inches. 

Pruning.—Of all the questions raised and argued with regard to the 
culture of the olive tree, none has been more debated than the pruning ; 

not only every country has its ways of pruning, but every district has 

its manners and notions. On the other hand there are parts where the 

olive is never pruned. 

The olive tree must undergo a certain amount of pruning, not to the 

extent of the orange; the old and bare wood must be removed; the 

branches must be kept in such a trim so as not to exclude altogether 

the sun and air from the head; suckers must be avoided and those only 

left required to fill a clear place of the head; the foliage of the head 

must be kept equally balanced. The olive produces flowers on the 

branches and wood of the preceding year. It is rarely necessary. to cut 

large branches; some branches which have produced fruit for several 

years in succession and at last present an appearance of dryness about 

them, must be removed. By so doing, towards the end of winter it will 

soon produce new shoots, which on the following year will bring forth 

flowers. Olives must be thus pruned only every other two years. Fol- 

lowing this practice from the beginning on young trees, the pruning will 
be but slight and easy to perform. 

On pruning itis well to cover up at once the wounds on the tree with 

a mixture of earth and fresh cow’s dung well mixed, which is just as 

good for the purpose and more economical than the varnish used by 
grafters. 

The branches, leaves, etc., from pruning, which in some countries are 

given to the cows and goats, are the proper mannre for olive trees, and 

it should be buried while green around the trees, as well as all the oily 

waters and residue of the mills where the oil is made; these wastes are 
great fertilizers. 

Besides the frosts and excessive cold, the olive has other enemies in 

the shape of insects, to combat which washes of vinegar or lime-water 

and whitewashing the trees are necessary. It is highly beneficial to 
keep the trees clear of moss and parasite vegetation. 

FELix A. MATHEWS, 

UNITED STATES CONSULATE, Consul. 

Tangier, April 2, 1884, 



CONTINENT OF AMERICA, 

MEXICO. 

LOWER CALIFORNIA. 

REPOKT OF OONSUL VIOSOA, OF LA PAZ. 

Varieties.—The Andalusia or Sevilla variety of culture of olives com- 

poses the best quality for pickling in the District of Mulege, a country 

and town bordering the gulf side of Lower California, and in latitude 

26°, 45’ north, which place supplies pickled olives in barrels to the state 
of Sonora, Sinaloa, and this portion of the territory. 

From time immemorial a kind of an olive tree of the native genus has 

been in cultivation in the towns and valleys of Mulege, San Ignasio, 

Purising, and Comondu, bearing very small but oily olives in abundance. 

It is considered the best oil and the tree of more productiveuess ; nev- 

ertheless, for some reason or other, the oil made in this country is very 
insignificant in quantity. 

Situatton.—The towns in the valleys above described contain the 

principal olive-grove trees in the peninsula, the first bordering the sea 

gulf, and the others located on an average of 50 miles from sea. Hilly 

or level land is immaterial for its growth, but the exposure to the sun 

is necessary. 

Climate._-Rain-fall is an assistance, although their dependence has 

to be entirely on irrigation. In watering the olive trees, the water is 

made to run and form a pool around within 3 feet from the tree and 

never to touch the stem. 

Pruning.—Pruning takes place in October, and picking in the begin- 

ning of September, that is for pickling, and for oil in the latter part of 

October, when the fruit is ripe. 
Maturity.—The trees conimence fruiting after seven years old. 

Planting.—Distance apart planted, 25 feet ormore. Olive trees are 
generally propagated by cuttings over a year old. 

Insect pests.— A very injurious worm sometimes causes great detri- 

ment to the tree, but it is destroyed by the use of a solution of ashes 

mixed with lime. When the skin of the tree becomes very tight to the 

principal stem, a few slashes or perpendicular cuts of the skin with a 

sharp knife will enhance the tree’s growth and make it prolific in fruit 
bearing. 

595 
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Soil.—The soil selected for olives is light, loamy, and limish, requir- 

ing water every second day when first set on the ground, and no ma- 

nure until after the tree is three years old. 
I am sorry to say that there is no printed matter or statistical reports 

on horticulture iu existence here, and the above is the best information 
obtainable on the treated subject. 

JAS. VIOSCA, 

Consul. 
UNITED STaTES CONSULATE, 

La Paz, December 21, 1889. 

ECUADOR. 

There appears to be no reason for doubting that in portions of Ecua- 

dor olives might be grown in perfection, for similar conditions of cli- 

mate and soil exist to that of France along the shores of the Mediter- 

ranean Sea, where the best olives in the world are produced. So far as 

can be ascertained, growing olives in Ecuador has never been tried. 

Horatio N. BEACH, 

Consul. 
GUAYAQUIL, 1884. 

VENEZUELA. 

The cuitivation of the olive is unknown here, owing doubtless to the 

fact that the climate is too hot and the season too dry. 

Whatever of care or attention for fruits that the people are inclined 

to bestow is devoted to the orange and banana, though neither these 

nor any other orchard fruits are exported, and only enough are raised 

to satisfy the domestic demand; yet, in view of the favorable character 

of the soil and climate, it is doubtless true that, with a good foreign 

demand and speedy transportation, the growth of tropical fruits here 

might assume important proportions and prove amply remunerative. 

WINFIELD 8. BiED, 

Consul. 
UNITED STATES CONSULATE, 

La Guayra, November 15, 1889. 

WEST INDIES. 

BERMUDA. 

Ur. Heyl, fruit-grower, of Hamilton, to Consul Beckwith. 

At one time olive plants were imported here by the country, but as 

0 care was given them, they have since dwindled away, only a few 

trees here and there remaining, but the fruit is put to no use, A little 
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more energy and enterprise are needed in the island to advance various 
branches of agriculture and fruit culture, which at present, being 
carried on in a shiftless manner, bring no profit. 

TRINIDAD. 

Mr. J. H. Hart, government botanist, to Consul Sawyer. 

Trees grow rapidly and exist for years, but have never been known 
to produce fruit. 

CUBA. 

-REPORT BY OONSUL-GENERAL WILLIAMS, OF HAVANA. 

With respect to olives, I have to say that a few experiments have 

been made by the florists in the suburbs of Havana to cultivate this 

tree, but so far as I can learn, it has not borne fruit. 

Ramon O. WILLIAMS, 

Consul- General. 

UNITED STATES CONSULATE-GENERAL, 
Havana, November 24, 1889. 

GUADALOUPE. 

Director of Botanical Garden at Basse-terre, to Consul Bartlett. 

Olive trees are very scarce, perhaps not a dozen of themin the island. 

Olives are not grown for exportation. 

Sr. FELIX CLARDEAU. 



CONTINENT OF ASIA. 

ASIA MINOR.* 

REPOR? BY OONSUL EMMETT, OF SMYRNA. 

Varieties. —The best variety for pickling is theround olive; the best 

variety for olive oil is the “ coloves” (stemless). The other choice vari- 

eties for pickles (eating) and oil, worthy of culture and for profit, are 

the “Adramitti” olives. 

Situation.—The trees that produce the varieties above given are grown 

in valley, hillside, table land, and plain, and near the sea and many 

days from it; elevation above sea-level is 3 to 6,500 feet; exposure to 

sun is immaterial, as the climate here is mild and agreeable. 

The trees are grown in every soil, and good results are obtained on 

valley, hill-side, or table-land, except where the soil is marshy. The 

character of the soil and subsoil is calcareous. 
Climatic influence.—The olive tree does not thrive in the open air 

except in latitude 43°, and where the temperature is not lower than 159 

to 20° Fahrenheit. 

Temperature.—Minimum, 32°; maximum, 95°; average, 68° Fahren 

heit. 
Rain-fall_—The annual rain-fall at Mitylene is about 25inches. Rain 

is always very good, but after September. If it rains during the flow- 

ering of olive trees—April and May—and when the fruit is very small— 

June, July, and August—the crop is not likely to be good, as it falls off 

prematurely. 
Irrigation.— When a plantation of olive trees is made it should be im- 

mediately irrigated and the irrigation is to be repeated every two weeks 

for three years, during the months of April, May, June, July, and Au- 

gust, according as the weather may be more or less dry; but after three 

years no irrigation of any kind is needed here. 

Cultivation.—Olive groves are ploughed in the spring to the depth of 

1 inch in the clear spots, and 2 to 3 inches deep in the vicinity of the 

trees; but after the ploughing is over they always dig the soil round 

the trees with a spade. 

Pruning.—At. Mitylene we prune the olive trees every year after the 

crop with great attention, removing the dried aud high branches, 

because it is not necessary that the olive tree should be higher than 
20 feet. 

*From information supplied by the United States consular agent at Mitylene, an 

extensive olive cultivator. 
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Picking.—About the end of November the harvest begins. 
Pickling.—The best time for pickling green olives is the end of Sep- 

tember, always after the first rain; and the best time for pickling ripe 
black olives is the end of November, during the harvest. 

Oil manufacture—Next step, after picking, the olives are sent to the 
mills for grinding as soon as possible. 

The Mitylenists put the green olives in fresh water for five or six 
days and change it every day; after that they cork the olives in jars 
with pickle. They prepare black olives for table use in the common 
manner, in pickle. 

The process for extracting oil is as follows: After the olives become 
pulverized by grinding under millstones they are put in goat’s-hair 
bags and pressed in either iron or wooden presses, and the oil is put 
into large earthen jars, barrels, or skins, for sale. 
Maturity.—The trees commence fruiting the fifth year after planting. 
Yield.—The average yield per acre per annum of mature trees is $25 

to $30. 

Planting and propagating.—The trees are planted at a distance of 
25 feet from each other, and are propagated by the planting of branches 
or striking from branches; by the planting of pieces of root; by the 
cultivation of wild olive trees and transplanting to the field, and from 
seed. 

Insect pests.—Insect pests do not exist. 

W. CO. EMMETT, 

Consul. 
UNITED STATES CONSULATE, 

Smyrna, January 15, 1890. 

ASIA MINOR. 

REPORT BY CONSUL STEVENS, OF SMYRNA. 

[Republished from Consular Reports No. 414.] i 

Situation.—The olive is not as extensively cultivated here as in the 
islands of the Archipelago and Mediterranean—the Sporades, Cyclades, 

and Ionian Islands. The reason for this is easily understood. The olive 

tree will not thrive inland; it must be planted near the sea-coast. Plan- 

tations are prepared in this manner: Vigorous young trees, which grow 

wild upon thesides of the neighboring mountains, are taken up and trans- 

planted in the plain or hill-side. After remaining two years in the field 

they are grafted. Seven or eight years after the grafting process they 

begin to bear, reaching the maximum of preductiveness from the eight- 

eenth to the twenty-fifth year. They yield every other year. When 
156a——14 
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transplanted the young trees must be watered once a fortnight during 

summer until they reach their fourth year. If well protected they will 

continue fruitful fortwo hundred years or longer. Trees planted on 

stony hill-sides yield more abundantly and of a better quality than trees 

planted on plain land. They should be planted about 36 feet apart. 

Cultivation—The manner of cultivating olive trees is to plow or dig 

over the ground every year about a foot in depth, adding manure every 

third year at the foot of each tree and covering it up with earth. The 
mature tree will yield about 580 pounds of olives yearly. 

Varieties.—The varieties which give the best results are known as 

“ Thrillies ” and “ Adramitis,” after the localities where they are grown. 
The “ queen olives of commerce” are produced from an improved tree 

grown at Adramitis. \ 

There are two species of olives, and these are, when ripe, green aud 

black, respectively. Those intended for pickling for table use are gath- 

ered green-ripe; they are put in salted water and allowed to remain 

until ready for use. These are of the black variety. Green olives also 

yield good oil for table use, but in much smaller quantity. 

The most productive olive orchards in this province are at a distance 

of 1-‘to 3 miles from the sea-coast. 

Picking and expressing oil.—A description of the manner of gathering 

this fruit and expressing and preparing the oil may prove interesting. 

During the season of the crop the fruit is collected and salted, then 

stored away from one to three months. At Mytilene and Aivali the 

olives are kept even during tive or six months before the oil is abstracted. 

It is claimed that the larger the quantity of salt used in this process 

the finer the quality of oil obtained. The fruit, packed in baskets con- 

taining 50 pounds each, is put into boilers and boiled for half an hour; 

then it is withdrawn and spread on a circular surface, where it is ground 

under a large millstone driven by horse-power. The horse is always 

followed by a workman whose care is to throw the olives under the 

stone with a shovel. The olives, first coarsely ground and then care- 

fully pounded, are placed in bags made with goats’ hair, which are put, 

from 20 to 24 at a time, under a powerful press, operated by two work- 

men, and then squeezed until no oil flows out; 62 poun s of good olives 

give 24 pounds of oil. The oil gathers in a trough placed under the 
press, and is then withdrawn and poured into casks. The olives in- 
tended to be used at table are put into stone jugs or barrels, after hav- 

ing been carefully washed, and are covered over with strong brine. In 
this condition they will keep good for a whole year. 

W. i. STEVENS, 
Consul. 

UNITED SratEes CONSULATE, 

Smyrna, February 28, 1884. 
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PALESTINE. 

REPORT BY CONSUL GILLIAN, OF JERUSALEM. 

Varieties—The finest olives of this country grow on Mount Lebanon 

and in the hill country of Judwa. Those near the sea coast are inferior. 
Five kinds or varieties of olives are generally distinguished here: the 
white; the large black, known as Bakkar (fat), good for pickling, as is 

the preceding, but not good for oil; the small black, Zmehri, which is 

good for oil; the large green, called Sourri (navel), from its resem- 

blance to that part of the human body, and which is used for pickling, 

and the small green, named also Sourri, and which is of like use to the 

large variety. There is also the wild or ungrafted olive called Barri 

(wild), the fruit of which is not used either for oil or pickles. The best 
variety for pickled olives is the large black (Bakkar). That best for 

olive-oil is the small black (Zmeliri). All the varieties mentioned grow 
throughout Palestine, and are found from the sea-coast, and the plains, 

only a few feet above the level of the sea, to the elevation of 3,000 feet 

or more. The trees have usually a full exposure to the sun, and hilly 

or even mountainous country seems best adapted tothem. The poorest 

olives, for instance, are found at Jaffa, where their cultivation is being 

gradually superseded by that of the orange, lemon, and grape. The 

soil which prevails over the greater part of this country is a stiff red 

clay, with a small proportion of sand occasionally, and in this the olive 
flourishes. The subsoil is also clay, with rock frequently underlying.. 

Climate.—As to the temperature and rain-fall the remarks made in 

connection with the orange, lemon, and fig apply equally here. It is, 

however, said that in dry seasons the olive produces more abundantly 

and better fruit. The trees bear a full crop only every second year. 

This is attributed to the fact that in securing the fruit the trees are 

beaten and roughly handled, breaking off the small fruit-bearing shoots, 

and so preventing an abundant production in the succeeding year, which 

is known as the “off year,” when but a small crop is secured. The 

fellaheen (peasants) also say that in those years the grape produces 

abundautly, the olive-tree yields but a poor crop, and vice versa. 

Trrigation.—Irrigation is never used in connection with the culture of 
the tree except when young and first planted. 

Cultivation—A plowing once a year, in the autumn, is considered 

sufficient culture; but as frequently other crops are planted between 

the trees they thus receive more care and attention than they would 

otherwise get. In exposed places, where the rains have washed away 

the soil from the roots of the trees, small fences of stone are built to 

protect them. These, surrounding the trunks, are filled with earth, and 

are of good service in shielding them from the summer sun. Also, 

where a tree is partially hollow with decay, it is the habit to build up 

the aperture with stones, the object being to arrest the rot. 
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Pruning.—Pruning is only practiced to the extent of removing the 

dead or dying timber. 

Picking.—Olives designed for pickling are gathered a short time before 
ripening, lest they should be too soft for the purpose. 

Pickling.—On being placed in baskets (the flexible basket in general 

use being employed) the olives are salted and then receive a gentle 

pressure. After three or four days they are removed from the baskets, 

and, without any other preparation or process, are simply placed in jars 

or barrels. This is all that is required, and for common use no other 

care is given the olive, which will keep in this way for two or three years, 

or perhaps even longer where greater care is observed. In towns the 

fryit is often pickled in vinegar; but in the country this is unknown to 

be followed. 
Oil making.—Where the olives are required for making oil they are 

allowed to remain ou the trees till quite ripe, when they are picked or 

beaten with long poles from the branches. Allowed to lie in heaps for 

a period extending from twenty to twenty-five days, at the end of which 

time they are usually quite soft, they next are crushed in the rude stone 
mills common in the country—the oil-mills of Palestine, which probably 

date back to biblical times. They are, however, first placed in the large 

flexible baskets already described. Heavy pressure being applied, the 

oil strains through the baskets into the trough placed to receive it. The 

oil obtained from this first pressure is the best, or of first quality, and 

will bring in the market as high as $4 per gallon. Two subsequent 

pressures complete the extraction of the oil. It is all one of the most 

simple of processes. The oil of the second pressing is considered good, 

and may be sold for $3 per gallon, but that of the third and last pressing 

is invariably poor or bad, and is only used for burning in lamps or mak- 

ing soap. The oil of the first and second grades is often mixed, and the 

result disposed of to the dealer. In fact this is a common practice, of 

course deteriorating the oil of the first quality, which it is often sold 

for. The expressed oil, without further manipulation or other process, 

is emptied from the trough into skins, and so conveyed to the oil mer- 

chant, that intended for export finally being transported to Jaffa. Here 

it is stored in great cemented cisterns, which are specially prepared 
for the purpose, from which it is emptied into barrels or casks when 

required for shipment. The greater portion of the oil is exported to 

France, where, having undergone the mysterious mixings and adulter- 

ations known only to the dealer, it is placed upon the market, and 

reaches the public at large labeled pure French olive-oil. The oil pro- 

duced from olives grown on the mountains is far superior in flavor and 

quality to that made from fruit grown on the low-lying plains. The oil- 
cake or refuse remaining after the extraction of the oil is not thrown 
away, but carefully preserved, it bringing a high price for fuel, being 
specially adapted for certain uses. For example, the bakers of Jerusa- 
lem prefer it, and consume large quantities of it in heating their ovens, 
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Maturity.—Trees commence fruiting from the tenth to the fourteenth 
year. This includes the time from the first starting of the young wild 

olive trees. Where a very young wild tree is grafted, fruit may be 

produced in six years; but this is exceptional. 

Yield.—It is difficult to arrive at the average yield per tree or acre. 

A very small tree may produce about two measures of olives, or nearly 
48 pounds, while a large tree in full bearing yields a crop of as many 

as twelve measures. An average yield for a medium-sized tree, under 

fair conditions, ought.to reach from five to eight measures, or from 

about 120 to 190 pounds. It is computed that it takes a measure of 

olives, or nearly 24 pounds of the fruit to produce three quarts of 

oil. The yield per acre, depending on so many variable conditions, 

such as the age of the trees, their distance planted apart, the nature 

of the soil, the culture bestowed, etc., can not be given with any cer- 

tainty, especially as no statistics are kept herg. 

Planting.—The usual distance apart at Which trees are planted is 

30 feet; but this varies. Often very old trees are seen within 4 or 5 

feet of each other, and even closer, in groups of from three to five indi- 

viduals. These would seem to be the descendants of one original tree, 

the trunk of which, having reached extraordinary dimensions, has de- 

cayed at the center, leaving those outstanding parts of the circum- 

ference separated, and finally forming several trees out of one. In fact, 

unless utterly rooted out an olive tree appears to be indestructible 

and may live to an indefinite age, and when cared for will continue 

bearing to the last. Tradition says that some of the older trees of Pal- 

estine date back to the time of the Romans. The very old trees in the 

Garden of Gethsemane are supposed to be of the time of Christ. They 

are unquestionably of extreme age, and the oldest olive trees I have 

ever seen, yet those venerable trees bear annually a crop of fruit. 

Propagating.—The olive tree is propagated by being grafted on young 

trees of the wild olive, which are grown for the purpose. The young 

wild trees, being planted at a distance apart of about 30 feet and at suf: 

ficient depth to prevent the disturbance of their roots by the plow, for 

other crops are always grown between the trees, are generally watered 

to insure their taking and more rapid growth. But irrigation is not 
absolutely necessary even at this stage, and where there is difficulty in 

procuring water, or expense attending it, it is omitted. Irrigation, 

however, unquestionably produces a niore luxuriant and satisfactory 

growth. At the age of from eight to ten years the young trees are 

grafted with whatever varieties it isdesired to propagate, and they com- 

mence bearing in from three to four years. 

Where trees are totally neglected they frequently cease bearing, but 
it is astonishing how quickly they recover from the most shameful 

usage, immediately responding with a crop to kindly treatment. 

There are no printed reports, information, or statistics issued by the 

Government or otherwise. 
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Insect pests.—Insects injurious to the olive are unknown in Palestine 

nor have any special observations been made of insects beneficial to 

the tree; in fact we are remarkably free from all trouble on the score 

of insect pests, consequently little or no attention has been called to 

the subject. , 
HENRY GILLMAN, 

Consul. 
UNITED STATES CONSULATE, 

Jerusalem, February 10, 1890. 

SYRIA. 

ALEPPO. 

REPORT BY OONSULAR AGENT POOCHE. 

[Republished from Consular Report No. 414.] 

In reply to the circular which you did me the honor to address me 

under date of February 12, I make it my duty to bring to y our notice 

that oranges and lemons are not cultivated in Aleppo owing to the 

severely cold weather here in winter, which is so injurious to these 

trees. ‘ 

OLIVES. 

Varieties.—Four varieties are cultivated in this district: 

(1) Khul-khali, which is only used for pickles or preserved in vine- 

gar. This variety, which is the best for eating, is included in the cate- 
gory of ordinary olives. It is sweetened by being immersed in spring 

water, in which 11 to 12 American pounds of natural soda have been sat- 

urated, with 3 pounds of lime for about 150 pounds of olives. This immer- 

sion is made when the water, mixed with these matters, has become cold. 

The olive berries, after being deposited in that water, should be removed 

without disturbance, and they lose their bitterness in from sixteen to 

twenty-four hours. This result being obtained, the olives are imme- 

diately placed into another tub of well or spring water, which must be 

occasionally renewed till the taste of the lime is removed. After this 

operation the olives are placed in pure, fresh water, sufficient to cover 

them, and the tub is then covered with alid. They are then left twenty- 

four hours, after which they are pickled, and thus the operation is com- 

pleted. Olives can also be sweetened by being bruised and placed in 

pure water, which is repeatedly changed till the fruit loses all its bitter- 

ness. When thus prepared, the olives are generally eaten in salad or 
in stew. 

(2) Shami.—This variety is only gathered when the fruit has become 

of a dark color and thoroughly ripe. When pressed till quite dry the 

olives are salted and preserved to be eaten with salad. 
(3) Zeiti. 

(4) Huzromi Nizibli, 
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‘These two varieties, although smaller than the two others, are used 
for oil, which is obtained by means of a lever or screw press, and they 

are gathered when the truit has become reddish and ripe. The sweet oil 

is obtained by acold extraction. The olives after being crushed in a mill 
are placed in bags and put under press. The lamp-oil and that used 

for the manutacturing of soap is obtained by the hot system; that is to 

say, after the first pressure the bags containing the olives are submerged 

in boiling water and pressed out again. The best oil is obtained trom 

olives before they are fully ripe. A shumbul, equal to about 147 to 150 

pounds, gives 12 to 14 pounds of oil in the vicinity of Aleppo, while here 
this quantity is reduced to one-half. 

Cultivation.—The olive tree is reproduced by burying a piece of root, 

having many slips, in arut one yard deep. When these slips shoot forth 

one of them is cared for without irrigation, while the others are de- 

stroyed. At the end of ten years this tree begins to give fruit in small 

quantities, but when it reaches its fourteenth year it gives every other 

year from 35 to 38 American pounds. The soil best suited for the grow- 

jug of these trees is the reddish or light yellow one; the latter is, how- 

ever, preferable. The plantation is made without irrigation or manure ; 

a space of about 20 feet is lett between each tree; the soil is plowed two 

or three times a year. The ground around the tree should also be dug 

and turned over, and the root, as well as a part of the trunk, covered 

with earth in the form ofa mound. The tree, however, should be regu- 

larly pruned of the dry twigs every year. 

F. Pocus, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 

Aleppo, April 16, 1884. 

BEIRUT. ~* 

REPORT BY CONSUL BISSINGER, 

Varieties.—The varieties of olives in this country are the Balady, the 

Somukmoky and the Soory; but the best of these for pickling and oil 

is the Balady. The trees grow in the littoral and middling high iands. 
Climate.—A cold climate does not suit olive trees. 

Irrigation.—Olive trees planted in soil suitable for irrigation are 

watered twice, when necessary. 
Cultivation.—The land should be plowed four times in the year. 

Once in the beginning of winter in order that the rains may be absorbed 

by the soil, and three times in the spring. 

*The several reports, herewith from Syria, with the exception of the report from 

Damascus, were forwarded by Consul Bissinger, being prepared for him by parties in 

the districts represented. 
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Pruning.—Dry branches are cut away only. 

Picking and curing.—Olives begin to fall from the trees in October, 

and those that do not fall are gathered up to the Ist of January. 

Olives for pickling should be picked when green. 

Maturity—Olive trees commence fruiting, in some localities, ten 

years after having been planted, in others later. 

Yield.—Each olive tree yields from 28 pounds to 112 pounds, in pro- 

portion to its growth and size. 
Planting and propagating.—The distance planted apart is about 18 feet. 

Olive trees are propagated by planting small trees in March and April, 

which must be grafted as soon as they can sustain the operation. 

ERHARD BISSINGER, 
Consul. 

UNITED STATES CONSULATE, 

Beirut, February 12, 1890. 

BEIRUT. 

REPORT BY OONSUL ROBESON. 

(Republished from Consular Report No. 414.] 

There are two varieties of olives cultivated in this district called, 1st, 

the smuc-mucky; 2d, the soury (Tyrian). The fruits of the first variety 

are poor and small, while the soury are of a larger size, thicker flesh, 

and richer sap. The best results are obtained during the twentieth or 

thirtieth year after the wild olive tree has been grafted. There are two 

methods adopted in the cultivation of olives in this district. The first 

is to transplant the wild olive shoots from their native soil into the olive 

groves and to graft them on the fourth year with grafts taken from a 

cultivated tree. Although this method of cultivation does not procure 

early crops, yet it is preferable to the second method in use, which is to 

graft the wild tree as soon as it is transplanted, because the former 

proves more productive. 

The land where olive trees are planted must be plowed four or five 

times a year. Generally in this district where the soil is sandy a stone 

bench about 15 inches high is erected around the trunk of each olive 

tree and filled with clay to keep the soil near the tree somewhat cool 

aud damp. The queen olives of commerce are unknown in this coun- 

try. However, the olives exported from this port to Egypt and other 

places are selected from the Soury variety. Olive trees come into full 

bearing five or six years after they are grafted, and remain fruitful for 

a great number of years. The average yield per acre of mature trees 

is about 200 Turkish bushels (8,250 pounds). Five gallons of olives 

produce one gallon of oil. Olive trees are commonly planted 30 feet 

apart. Olives intended for pickling are gathered about the end of No- 

vember, then lightly bruised, and after being spread on mats to dry in 
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the air for a faw days, they are placed in earthen or glass vases with a 

sufficient quantity of salt in them to pickle. 
Olives for oil are picked as they ripen until the end of December. 

The best results are obtained on table-land protected from high winds. 

The soil best adapted to the cultivation of olive trees is a reddish porous 

land or dark-brown rich soil. There is not any system of artificial irri- 

gation in use for olive culture. Olive trees are never watered. In re- 

gard to the yield aud proceeds they are as stated above. The cost of 

cultivation per acre per annum may be set down at $10.50, not inelud- 

ing the Government taxes. The nearest olive orchards to the coast are 

situated at about 1 mile from the sea-side, and extend from that dis- 

tance to places 2,000 feet above the level of the sea. However, those 
planted in the high mountains, where cold is intense and snow falls an- 
nually do not succeed as elsewhere. 

The average annual rain-fall in this district is 38 inches, but the 

necessary rain for the growing of olives is 30 inches, which is quite 

enough. Olive trees in this country bear good crops only every other 

year. 
, Joun T. ROBESON, 

Consul. 

UNITED STATES CONSULATE, 
Beirut, May 3, 1884. 

DAMASCUS. 

REPORT BY CONSULAR AGENT MESHAKA. 

Varieties —The names of the best varieties for pickled olives are 

the «‘ Masaabee” and the “ Julut” olives, and the name of the best va- 

riety for olive oil is the “Dan” olives. The other choice varieties for 
pickles (eating), and oil, worthy of culture and for profit, are the “Sas. 
safi” and ‘ Maulee” olives, 

The trees that produce the varieties here given are grown in the 
neighboring villages of Damascus. 

Situation.—They are located at a distance of 70 to 80 miles from the 

sea, and about 2,300 feet above sea-level. 

Olive trees are well exposed to the sun, and grow upon hilly, rolling, 

and level land, but the latter soil is the best. 

Climatic influence.—Olive trees are not affected by the heat or cold. 

It is impracticable to tell about the temperature in villages, agri- 

culturists not having a thermometer. Damascus temperature in winter 

in Fahrenheit is not lower than 22° and in summer is not beyond 95° 

jn the shade. 

Rain-fall.—There is no rain-gauge. 

The rain-fall, in December and January, agrees with the growth of 

trees and fruits. The quantity of rain can not be stated for the reason 

above mentioned. 
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Irrigétion.—Vlive trees when planted are irrigated once a fortnight 
for the first year, excepting February. In subsequent years they are 

irrigated twice per annum, once during the first forty days of the winter 

season, and the second time during the same period of the summer 

season. 

Cultivation.—Lands of olive trees are cultivated twice a year, once in 
December and another time in March. 
Pruning.—Olive trees are only praned after the third year of their 

planting by taking away what may be growing around their trunk. 

Picking.—Olive fruits are picked green in October and ripe in De- 

cember and January. The fruitsare picked green for pickling and ripe 

for pickling and making oil. 

Curing.—The next step, after picking the green olives, is to prepare 

them for pickling, and the ripe olives to extract their oil aud to prepare 

them for pickling also. The process of pickling the ripe olives is to 

press them in a basket several days until the bitterness disappears, then 

they are washed with water, dried a little, salted, and put in oil for use. 

The green olive (the Masaabee) is commonly used and prepared in 

the following manner: One-half pound of alkali and one-quarter pound 

of lime, both dissolved in water and put with 53 pounds of green olives 

in a vessel for a period of about a week, with a little shaking every 

day until the bitterness disappears, when they are washed and put in 

salt water for use; or green olives are put in salt water several months 

until the bitterness disappears, then bruised gently and placed in oil 

for use. 

The process of extracting oil is as follows: Ripe olives are placed in 

a warm place for about four days, then crushed by a heavy roller and 

put in baskets under pressure by side of a vat until the juice flows into 

it. There the oil is gathered from the surface of the water, ready for 
market. 

Maturity —Olive trees commence fruiting at three years of age after 

planting and are in full bearing at about twenty. 

Yield.—The average yield of a mature olive tree is about 430 pounds 

of olives, according to the fertility of the soil; but olive trees bear only 
every other year. 

Planting and propagating.—Olive trees are planted at 17 to 20 feet 

apart, and propagated from young olive plants springing up around a 

mature olive tree; they are disjointed with a piece from the oid tree to 
serve as a root. If the soil where they are to be transplanted is not 

stony a few stones are placed under them; most of their trunks are 
wrapped in straw and some clay is put upon the top of these plants for 

their protection from the sun and birds during the first year’s growth. 
Insect pests.—When hail falls upon the olive fruits a small worm 

infests them, but there is no treatment therefor. 
NASIF MESHAKA, 

UNITED STATES CONSULAR AGENCY, Consular Agent. 

Damascus, January 10, 1890, 



THE OLIVE IN SYRTA. 609 

HAIFA. 

REPORT RY CONSULAR AGENT SCHUMACHER. 

Varieties.—The best variety for pickling is the “Irrsezy ” (Arabic 
naine), a palo green olive, with a thin skin. The best variety for oil is 

the *“ Melisey,” and “ Syrian,” a dark brown olive. 

There are two distinct varieties grown in this district; the one is called 
the summer, the other the winter olive; the first produces a better oil 
than the latter. Both kinds are pickled, but the white olives are pre- 

ferred. The summer olives are the most profitable, and can be recom- 

mended for culture, as they are the best for producing the finest oil and 

equally good for eating. 

Situation.—The natives claim that trees planted on hill sides produce 

a finer oil than those in the plain. The distances from sea are quite dif- 

ferent, as the olive trees are spread over the whole country, say from 2 

to 100 miles. The trees are planted from 10 to 500 meters apart, and are 

exposed to the sun without injury even in the hottest weather. The 

olive trees in my district are mostly planted on hilly land in sandy 

black soil. But they grow also well in rolling and level land, only not 

so luxuriant as in the above-named soil. 

Climatic influence.—The climate of Syria is good for the culture of 

olive trees, as frosts hardly ever occur. Temperature, minimum 2°+R.; 

maximum 33° to 359+ R,; average 20° to 250+ R. 

Rain-fall from 1 foot 74 inches to 3 feet 3 inches all year. If rain 

falls atter the summer olives are ripe it is disastrous for the fruit. The 

olives become bloated and filled with water, and the oil in them goes 
back and is lost. 

Irrigation.—The olive tree is irrigated only for the first two or three 

years, but not more; say once a week; after that no irrigation takes 

place. 

Cultivation.—The best time for cultivation is early in the rainy sea- 

son; say after the first rain has fallen in November or December. 

Pruning.—The trees are pruned in the fall; the foliage must not be 

abundant. The natives say the tree must be pruned so that one can 

see through the foliage. 

Picking —The fruit is picked or gathered when nearly ripe, both for 

pickling and oil. Olives are not pickled here for the market; for home 

use they are put in fresh water for a day or two, and then put into 

stone jars coutaining salt brine and well covered. 

Oil.—The natives make no good oil here; they take large heaps of 

the olives and then grind them under large upright circular stones, 

which revolve on a circular base.- The pulp is then put in round press 

baskets, made of cane fibers, and pressed. The bulk of the oil pro- 

duced by the natives is not fit for table use; it is mostly exported to 

France for illuminating and lubricating purposes. 
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Maturity.—The trees begin to bear after seven or eight years. 

Yield.—-The average yield of a tree is 100 to 150 kilograms. 

Planting and propagating.—They are planted about 25 to 30 feet 

apart, in regular rows. They are planted as wild saplings, which grow 

abundantly on the mountains; after a year or two they are grafted. 

The Government makes no statistics, neither are there any issued by 

dealers or producers. 
Insect pests.—There are no insect pests here that injurethe trees. The 

greatest danger to olives is the hot wind (sirocco), which occurs some- 

times during and after blossoming, which canses the blossom on the 

young fruit to fall off, so that some years the entire crop is lost thereby. 

JACOB SCHUMACHER, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 

Acca and Haifa, December 5, 1889. 

SHWAYFAT.* 

Varieties.—The best olives for pickling are the black olive, called 

Shatawy, and the green, called Sourri; the best for oil are the black, 

of the Shatawy kind, which have small pits and thick flesh if sufficient 
rain-fall takes place, while the Sourri green olives are good for oil, 

with or without sufficient rain. Other choice varieties are the Damas- 

cus and Egypt olives, both of large and small size. 

Situation.—They grow in the littoral in general and in high places up 

to an altitude of 3,000 feet and even higher. The particular region in 

the vicinity of Beirut, where olive trees grow, is the village of Shway- 

fat, in the “‘ Shoof” district, as well as in the neighborhood of Tripoli, 

the southern part of the Lebanon, and inthe interior. The exposure to 

the sun is of vital importance. Hilly, rolling, and level, but the latter 
is the best. : 

Soil.—Olive trees grow in all kinds of soil, but the red is preferable. 

Olimate.—Such as the degrees of heat which prevail in Beirut 40° to 

90° Fahr., and in the mountains 30° to 88° Fabr. 

Rain-fall from 30 to 40 inches is needed ; less than 30 would injuri- 

ously affect olive trees, especially in the littoral. Rain-fall influences 

the growth of the tree and its production; as to quantity of the same 

it is stated above. The October rains benefit the fruit, and the rains in 

December and January benefit the trees. 

Lrrigation.—Olive trees prosper best with rain-water; irrigation di- 

minishes the quantity of oil in the fruit, while it increases the growth 
of the tree. 

“This report was prepared by the proprietor of an olive grove at Shwayfat, near 
Beirut, for Consul Bissinger. 
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Oultivation.—Plowing must be done early in the spring, not less than 

four times; five times is still better. Plowing is still done by means 
of the old primitive implement. 

Pruning.—Olive trees are not pruned; the dead branches only should 

be removed before the tree is in blossom in the spring. 

Picking. When fully ripe and turning black; the green in Septem- 

ber and October and the black after this date. Olives can be preserved 

when green, ¢. ¢., before they get black. 

Curing.—After picking the olives, heaping together should be avoided 
in order to keep them cool and prevent fermentation. 

Oil.—Olives are first crushed under a cylindric millstone, then 
placed in bags made of goats’ skin and pressed with a hydraulic press. 

In this way oil is extracted from olives, Sweet oil is obtained from 

olives that are fully ripe. Bitter oil is produced either from dried 

olives or from olives that have been left for some time heaped up 

together, or by the residue of olives that had been pressed. This 

residue, after being placed in large boilers over the fire until it is 

heated, is sprinkled with water and pressed again with hydraulic 
presses. 

Pickling—The process of pickling olives is as follows: Olives are 

gathered before they turn black; i. ¢., when they are yet green, and 

after removing all the dry and decayed or spoiled olives they are placed 

in water salted to a degree which would cause an egg to float thereon. 

The spoiled olives, and even the good ones, are sometimes bruised and 

pickled in salted water; in this way olives get sweet quicker than when 

not bruised. The process of pickling black olives is to place them in a 

shallow receptacle for seven days, during which they are every day 

sprinkled with salt in proportion of 10 ounces to 6 pounds and stirred 

up so as to be well soaked with salt, after which they can be either 

pickled by being placed in vases containing the salt-water that remains 

in the receptacle or in one containing some sweet oil. After olives are 
pickled, as above stated, it is always well to sprinkle some salt and 

spread olive leaves on thesurface. Pickling the Damascus green olives 

is effected by placing them in waterin which alkali (in the proportion 

of 2 ounces to the 6 pounds) and lime (in the proportion of 1 ounce to 

the 6 pounds) have been dissolved for twenty-four hours. After which 

a bath of sweet water is to be applied and renewed for three or four 

days until the taste of the alkali and lime has disappeared ; they are 

then pickled and placed in vases filled with salt water. Black Damas- 

cus olives are pickled as follows: Stir them for a week in salt, then 

spread them in the sun for one day to dry, then put them in oil. 

Maturity.—Olive trees begin fruiting when they are fifteen years old; 

in a good soil, from the eighth year. 
Yield.—_The average annual production of an olive tree is valued at 

from 25 to 30 piasters (89 cents to $1.07). In the year of fertility (olive 

trees produce every other year only), it is estimated to be double that 

amount, 
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Planting and propagating.—Distance planted apart, from 21 to 30 feet. 

Olive trees are propagated by planting, in January or February, tothe 

depth of 2 feet, the suckers that grow at the foot of the mother tree 
or by planting, like the last, wild shrubs and grafting them. 

Insect pests.—No insects infest olive trees. A small kind of worm is 

sometimes found in the fruit, but no special process of treatment is 
adopted or known. 

SIDON. 

Varieties.—“ Belady” for pickling, also “Smukmuky” for oil. Other 
kinds cultivated are the ‘* Kolb-el-Tayar” and “ Korka-wa-Sisan.” 

Situation.—Both in the plains and in the mountains near the coast, 

and up to about 3,000 feet; sloping and hilly laud, red and white 

clayey soil are best. 

Climate.—Bountiful rains benefit olives. 
Lrrigation.—Not needed. 

Cultivation.—Plowing necessary three times in the spring. 

Pruning.—Pruning not necessary. 

Picking and curing.—For pickling the fruit is picked whileyet unripe ; 

for oil when fully ripe. For pickling putin salt and water. Olives are 

crushed by large rolling stones, then put either under heavy pressure 
or into hot water and the oil skimmed off the surface. 

Maturity —From the sixth year upward. 

Yield-—Exact yield unknown. 

Planting. — About 20 feet, and propagated by budding or grafting. 

Insects.—No insect pests. 

ERHARD BISSINGER, 

Consul. 
UNITED STATES CONSULATE, 

Beirut, February 12, 1890. 

SIDON. 

REPORT BY OONSULAR AGENT ABELA. 

[Republished from Consular Reports, No. 414.] 

Varieties —Smuc-muky, small berry, little meat, but full of oil. Belady, 
larger and more meat, and is the best vanety. 

Cultivation.—Wild olive shoots are planted and then grafted, after 
which the only care they receive is an occasional plowing, except that 

the earth is often banked about the trunk to the depth of 10 inches. 

The young trees are set out at a distance of 20 feet apart. No irriga- 
tion whatever allowed. 

Bearing.—After being planted and grafted the trees soon begin to 
bear berries, but the growth is very slow and the increase in the amount 

of fruit very gradual, 
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Oil—As nearly as can be estimated the average yield per acre is 

about 40 bushels of berries for mature trees. As the liquid measure of 

this land is based on the weight of the articles measured, it is custom- 

ary to estimate that a bushel of berries will produce about 12 pounds 

of oil; but the relation of the yield of berries to the amount of oil is a 

very varying one, differing according to the season and the rude meth- 

ods used for extracting oil. After the olive has been crushed or bruised 

the pulp is treated either by being put into water and the oil is skimmed 

from the top, or else the pulp is pressed under a lever with weights at 

the end or by a screw-press. All these appliances are of the most 

clumsy pattern. Two methods are used in preparing olives for table 

food, according as green or black olives are required. For green olives 

the fruit is picked before ripening, and only those berries are selected 
which are wholly free from auy bruises. The fruitis placed in salt and 

water, and takes some time in curing. The black, ripe berry is very 

soon prepared for the table by being artificially crushed and then cared 

with salt. 

Location.—The olive tree is very hardy, and thrives both near the 

coast and in the mountains, where it is found at an elevation of 3,000 

feet, but the weight of snow does great damage by breaking down the 

little branches. The best soil is the red porous soil of the hills and 

stony, rocky ground. The annual rain-fall of this land is about 32 

inches. As most of this falls in half the year, the olive thrives best 

when planted on slopes where the rain soon drains off. 
SHIbLY ABELA, 

Consular Agent. 

UNILED, STATES CONSULAR AGENCY, 

Sidon, February 21, 1884. 

TRIPOLI. 

REPORI BY CONSUL BISSINGER, OF BEIRUT. 

Varieties.—The best variety for pickling for olive oil and protit is the 

“ Sourri” olive. 

Soil. Red richly manured soil is best. 

Manure.—Manure is to be used in winter, and every tree needs about 

112 pounds. 

Situation.—Distance from the seais immaterial. The position should 

be low, protected from the wind, but exposed to the sun. 

Rains.—Plentitul rains benefit the fruit. Early rains, 7. e., from Sep- 

tember and on, are preferable. 
Trrigation.—Olive trees need not be irrigated. 
Cultivation.—Plowing is necessary three times in the spring, #4. e., once 

every fortnight. 

Pruning.—Dry branches only are pruned. 



614 FRUIT CULTURE IN FOREIGN COUNTRIES, 

Pickling —For pickling, olives must be picked while yet unripe and 

before they get black. For oil, whenever olives drop from the tree. 

The fruit. that remains on the tree is picked early in December. 

Oil.—For the extraction of oil, olives must be spread ten or twelve 

days after being gathered, then pressed. 

Maturity. At the age of from seven to eight years. 

Yield.— lhe yield is proportional to the growth of the trees. 

Planting and propagating.—The trees are planted about 5 yards apart, 

and propagated by budding or grafting. 
. ERHARD BISSINGER, 

Consul. 

UNITED Srares CONSULATE, 

Beirut, February 12, 1890. 

TRIPOLI. 

REPORT BY ACTING CONSULAR AGENT YANNI. 

[Republished from Consular Reports, No. 41}.] 

Varieties.—All the olives of this district are of one kind, known as 

the Olea vulgaris. 

Orchards.—Olive trees are planted in two ways. The first is trans- 

planting, the ground is prepared by digging large trenches 3 or more 

feet deep in which old domesticated or wild olive trees are planted. The 

land is plowed four or five times a year. The wild olive is grafted in 

the fourth year after transplanting. This method delays the crop, but 

is more successful than that employed in Lattakia, where the wild olive 

is grafted at the time of its transplanting, in order to hasten the crop. 

The loss in death of the trees is very heavy in consequence. The second 

method, which is good and less expensive, is to plant the shoots or 

suekere. grown on the trunks of old trees. In most of the new planta- 

tions the mulberry is planted at the same time and place with the olive 

shoot. The mulberry grows rapidly, supports the olive plaut, and gives 

good crops of leaves for the culture of silk, till the olive tree, which is 

of slow growth, begins to bear fruit, by which time the mulberry dies. 

These young olive trees require constant care to hasten their growth. 

Neglect in cultivating does not seem to greatly affect the product of old 

trees. To keep olive trees in good condition they require either fertil- 

izers or a change of earth about the roots of the trees. The latter 
method is usually employed. 

I am unable to give any information concerning the queen olives of 

commerce, since this sort is not found in the districts around Tripoli. 

Maturity.—Transplanted trees come into full bearing after their tenth 

year, while plantations of shoots do not attain their maturity before 

their twentieth year. As to the age these trees can live, it is not 

known, but it is estimated that the groves around Tripoli are of great 

antiquity. 
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Yield.—-If we suppose an acre of land to contain fifty mature trees, well 
cared for, they will yield about 1,800 pounds of olives, worth about $25; 
the cosé of cultivation should not exceed $2. 

If the olives are of good quality, 1,800 pounds will yield from 500 to 
550 pounds of oil. 

Planting.—In the old plantations no rule is observed, but in the new 
ones a space of 30 or 40 feet is left between the trees. 

Picking.—Olives are gathered green for pickling. Olives are gath- 
ered for their oil when ripe, and the longer they remain on the tree the 
greater the amount of oil. 

Olives are prepared tor the table in two ways: The first is to break 

the fruit by a slight blow of « hammer, after which it is abundantly 

sprinkled with salt, in which it remains two or three days, when it is 

put in pickle. This method gives a speedy result. Thesecond method 

is to take chosen green olives and put them in pickle. This pickle is 

tested by the people as follows: an egg is put into it and the brine is 

strengthened till the egg floats. Olives prepared in this way remain 

sound and good for a long time. They even preserve their green color 

for three or four years. ; 

Oil.—As to the manner of extracting the oil the people employ one of 
three methods: 

The presses or maassirs. In the middle of a large room is a circular 

stone about 5 feet in diameter, with a large hollow in the top. Within 

this hollow a millstone is made to revolve on its edge by means of a 

shaft and an upright post. The millstone is driven round and round 

either by men or horse-power, crushing the olives into a pulpy mass. 

The press consists of the trunk of a tree, which has been hollowed out 

by a mortise some 5 or 6 feet long. This log stands upright over a large 

jar or cistern. The olive pulp is put into small hay baskets, which are 

piled in the hollow log, and over the top of them passes a long, heavy 

bar, which presses down upon these baskets, the pressure being in- 

creased by heavy weights suspended at the end of the bar. The oil 

descends into the vessel below, which is partially filled with water, and 

the workmen use their hands for dipping the oil from the surface of the 

water. 

These mills are the same as those for grinding wheat. The only 

respect in which they differ from the preceding process is the using of 

revolving knives, which cut the pulp from the olive seed instead of 

crushing the entire berry. 

In the northern districts of Lafita and Akkar the people employ a 

ruder method for pressing the crushed olives. They put the pulp into 

vessels of water and press it with their hands, and finally skim the oil 

from the surface with their hands. ; 

Soil.—The best soil for the olive tree is the alluvial. In limestone and 

chalky soils the trees grow more rapidly, and become strong, but are less 

fruitful. The quantity of oil yielded by their berries is much less than 

the average product of others. 
156A—— 15 
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Irrigation.—Olive trees are not irrigated. 

Situation—At Kalmun the orchards are very near the sea, with a 

northwestern exposure. 

Rain-fall.—Though we have no meteorological observatory in Tripoli, 

still we consider the rain-fall in the city a little more than that of Beirut, 

say about 40 to 42 inches per annum. 
G. YANNI, 

Acting Consular Agent. 

UNITED STATES CONSULAR AGENCY, 

Tripoli, March 18, 1884. 

AUSTRALASIA. 

REPORT BY CONSUL GRIFFIN, OF SYDNEY. 

Mr. J. H. Maiden, F. R. G. 8., curator of the technological museum, 

Sydney, and author of an interesting and valuable paper on olives and 

olive-oil, mentions two species of oleas, Oleapaniculata and Olea apetala 

as indigenous in New Sonth Wales. This fact he thinks shows that the 

climate here will be found suitable for olives generally. It is certain 

that many varieties of the olive tree producing fruit that have been 

planted here and in other parts of Australasia have done exceedingly 
well, but the fact nevertheless remains that olive culture has not yet 

proved to be of any commercial or economic value, except, perhaps, in the 

neighborhood of Adelaide, in South Australia, andjeven there it is not re- 
garded as of sufficient importance to be included in the statistical returns 
of the government relating to area under crop, but the returns of exports 

show that, in 1887, 517 gallons of olive-oil, the produce of the colony; 

were exported, and in 1888 419 gallons. 

Sir Samuel Davenport, who is an authority on olive growing in Aus- 

tralia, informs me that his plantation, which isthe largestin Australasia, 
containg about 1,500 trees, 

placed as boundary lines inside vineyards and in occasional odd corner lands, Al- 
though you may meet with a few olive trees in public and private grounds, where 
the climate is adapted for their growth, there are only a few individuals who pay the 

cultivation any attention. Beyond my own fruit, I usually buy olives off trees in my 
neighborhood, so that annually I make from 1,200 to 1,500 gallons of oil. A few other 

persons make a little but the whole production is relatively insignificant, nor can be 
worthy of notice until our people wake up to the fact that the olive tree is one that 

they should, in their own interests, largely grow. 

Among the varieties cultivated by Sir Samuel for oil are the French 
Blanquette, Blanquettier, Verdale, Pendulier, Italian—that of Lucea; 

Spanish, a few kinds, whose names he has not given me. He has 

nearly all the best known varieties used for oil and several that are 
used for pickling, such as the big Spanish, which. however, gives but 
Jittle oil. 
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Sir Samuel Davenport occasionally supplies truncheons for starting 

plantations. Several thousand of these were sent to other parts of 

Australia last year for this purpose, the truncheon being the quickest 

and surest way of propagating the olive. The trees begin to bear at 

seven years of age and give about one gallon of oil from each tree. 

The fruit ripens in June and picking is continued through July and 

August. There is a plantation of 100 acres at a place called Stony 

Field, not far from Sir Samnel Davenport’s property. The land is, how- 

ever, very poor, and itis said will not grow anything but olives. A 

calcareous soil appears to be the best suited for olive culture. Sir Sam- 

uel Davenport says: 

The calcareous nature of the soil around Adelaide and the warm and dry climate 

assist in bringing the olive as well as the vine to perfection. 

He adds: 

It is fortunate for the laborers as well as for the farmers that the olive harvest fol- 
lows on the vintage, as the vintage follows on the harvest times of wheat and other 
grain. 

Sir Samuel, when examined by the Victorian Royal Commission on 

Vegetable Products, stated : 

In Adelaide, and from 100 to 200 miles from that city, thero is a very sunny entrance 

to summer, and the summer itself is also warm enough. The characteristics of a 

cultivation to suit a dry soil consist very much of plauts which have a woody char- 

acter and consequently are better able to resist the effects of long heats, and for that 

purpose all the South Anstralian soil, he thought, should be worked to a great depth. 

The olive tree is delicate when flowering and will not fructify if much moisture is 

used. 

6 There is attached to the Aadelaide gaol an olive plantation of about 50 

acres. Some of the trees are very valuable, The soil consists of choc- 

olate loam. It is well manured and irrigated. The yield of fruit is 
something enormous. The branches are often so heavily laden that 

they have to be propped up in order to sustain the fruit. Twohundred 

and fifty of the best trees were imported from the grove of Count Spada 

by Mr. W. R. Boothby, formerly mayor of Adelaide, and the trees in 

the plantation are usually worked from the same stock. 
The olive groves of South Australia are located from about 10 to 50 

miles from the sea-coast and at an elevation of from 150 feet to 200 feet 

above sea-level. The average ‘rain-fall for a term of years is about 22 

inches, although in some years it falls as low as 13 inches. The aver- 

age reading of the barometer is 30.652 inches, and the average temper- 

ature 62° above zero. The maximum 110°, and the minimum 36°, 

MANUFACTURE OF OIL. 

The method pursued by Sir Samuel Davenport is to take the ripe 

fruit and crush it into pulp in mill on the Chilian mill principle. This 

mill consists of two granite wheels, each weighing 7 tons, revolving in a 
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circular granite receptacle, worked by horse-power like a pudding-mill. 

About 100 pounds of fruit are pulped at one crushing. The time oceu- 

pied is usually about twenty minutes. The pulp is then placed in an 

oval rice sack and the oil pressed out in a press of rather peculiar con- 

struction. 

The sacks are placed one on top of another inclosed in a strong iron-bound frame, 

resting on a cemented bottom with a false bottom grooved, so as to allow the oil to run 
away. Pressure is applied with a piece of wood, called a tongue, which is attached 

to a heavy beam or lever. 

It appears that this kind of pressure, which is perpendicular, has 

been found by experience to extract the oil better than a screw press, 

which it is said confines the oil in the pulp, while the slow, steady press- 

ure of the lever causes it to trickle through the bags. The oil of the 
first pressure is called “ virgin oil,” and the report on some sent by Sir 

Samuel Davenport to Italy was, “ that it resembles the ‘sublime’ oil 
more than the oil of commerce.” The oil of the second pressure is of 

inferior quality and is run into slate cisterns kept specially for 1ts re- 

ception. This quality of oil isused by manufacturers and sold at a lower 

price than virgin oil. The utmost cleanliness is practiced in the process 

throughout, the mills and presses being washed every day with hot 

water and soda. The South Australian oil commands a higher price 

than the imported oil and carried off the first prize at the Vienna Inter- 

national Exhibition. The oil made at the Adelaide gaol is also of very 

superior quality, and the process is said to be more economical than 

that employed by Sir Samuel Davenport. A press with hydraulic power 

is used at the gaol. 

Samples of the Australian oil were sent to the Colonial and Indian 

Exhibition in London, in 1886. It was so highly refined and the cost 

of production so heavy that it was necessary to exclude it from the 

manufacturer’s schedule, namely, 2s. (49 cents) per pound quoted. That 

exhibited by Sir Samuel Davenport was described as being equal to 

the finest Lucca brands. 

G. W. GRIFFIN, 

Consul. 
UNITED STATES CONSULATE, 

Sydney, January 21, 1890. 

FIJI. 

Whether olives have been experimented with or not, Iam unable to 

say, but [ think not. That they are not grown here I inne 

The only fruit grown here for export is bananas and pines, both of 
which are quite extensively grown. 

ANDREWS A. ST. JOBN, 

Commercial Agent. 

UNITED STATES COMMERCIAL AGENCY, 

Levuka, January 11, 1890. 



CONTINENT OF EUROPE. 

FRANCE 

REPORT BY CONSUL TRAIL, OF MARSEILLES. 

THE OLIVE TREE IN THE SOUTH OF FRANCE. 

The olive tree (Olea europea) is common to the whole of the south of 

France, and when nearing the south by rail the traveler can at once 

detect its familiar green color and its regular shape. For miles it can 
be seen on either side, sometimes in an uncared tor, almost wild state, 

and sometimes in well-cared for, well cultivated, regular plantations. 
It grows in almost any soil, in rocky or stony ground, and even without 

attention produces fruit that is a smaJ], though uncertain, source of 

income to the poor peasant, but when well cnitivated and attended to 

becomes a certain revenue to any farmer who takes the necessary care 

and trouble. 

The olive tree is essentially the tree of warm climates (it is said to 

originate from Egypt), but not of tropical heat, therefore the Mediter- 

ranean district suits it admirably. It succeeds wellin places where the 

mean temperature of the year is from 59° to 61° Fahrenheit. Itdoes not 

support heat above 104° nor cold below about 15°. Frost below the 

latter freezes and kills all the branches, and one is obliged to cut the 

whole tree down to the ground and wait till it has grown again. It is 

the greatest calamity that can befall an olive tree, for it takes about ten 
years to regain its former position, and even then it is often far from 

beingas good. In 1820 almost all theolive trees in this consular district 

were killed by frost, which was ruin to thousands, oi] being then twice 
the value of to-day. 

The olive tree is also essentially the tree of dry, stony, hilly, and undu- 

lating ground. Some of the hills and mountains along the coast are 

covered with olive trees, and inland plains are also planted with them; 

but the fact must be mentioned too that in some districts, notably around 

Toulon and Hyéres, olives are being rooted out of the plains and vines 

planted in their place. Calcareous ground is favorable to olives for fine 

oil; sandstone, schist, and granite soils are less favorable. When the 

soil is rich the tree itself prospers and grows to a great size, but the 

fruit is less abundant and inferior. 

The best is a mixed, fairly dry, red or calcareous soil, with exposure 

to the south. The ground must not be too dry nor too moist. Of the 
619 
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two evils a too dry soil is to be avoided most. Drought is unfavorable 

to olive trees, as the olives dry and fall off before they have attained 

maturity; but a good rainy winter or spring suffices to give enough 

moisture for the following summer. Aftera very rainy winter season an 

olive tree will stand excessive heat much better than after a dry one. 

Now olive trees uncared for and left to themselves produce, under 

favorable circumstances, a light crop about every two years, sometimes 

oftener even, and sometimes under unfavorable circumstances, less fre- 

quent; but cultivated and well cared for it becomes an interesting, im- 

portant, and highly profitable branch of agriculture; one can count 

upon fairly regular annual crops, and the result is generally satisfactory. 

Yhe importance of olive-growing in countries that suit it can not be 

overestimated. 
In the south of France, and all around the Mediterranean, the olive 

plays a part in domestic economy of which little is known in other 

countries. It can be seen on the rich man’s table as a relish, or its prod- 

uct, in the form of salad oil or frying oil, is used daily in his kitchen, and 

a handful of plain olives form at certain times the daily meal of many 

& poor peasant and farm laborer. In countries and districts where 

butter is scarce and dear, olive-oil, in some form or other, is used in 

almost every dish that comes upon the table, and a fact that is not gen- 

erally known is that, in the scuth of France, olive oil is even preferred 

to butier for frying purposes. 

VARIETIES. 

There are many varieties of olive trees and many that have simply 

changed through change of climate, soil, or care, but the chief ones 

cultivated in this district are these: 

(1) The Brown olive tree, a slow growing, hardy tree (especially 

against cold), that gives few crops but usually abundant ones. The 

olives are of a darkish hue, fairly good for pickling, but not so good for 

oil. This variety used to be grown very much but is less cultivated 
now. 7 

(2) The “ Cayon” or white olive tree, a quick growing, small tree, with 

low branches; is sensitive to cold but grows again quickly after a 

frost. It produces olives in its third or fourth year, and gives a crop 

pretty regularly every two years. Its olives are reddish, produce good 

oil that retains the taste of the olive, a fact that is appreciated in these 

districts, It is largely cultivated around Marseilles and Toulon. 

(3) The “ Pendoulier” or high-growing olive tree, 2 good sized tree 
with large branches that frequently hang down. It produces a good 
crop, rather late in the season, pretty regularly every two years. Its 
olives are of a dark hue, and produce very fine, tasteless oil that is 
much appreciated for export, and which is almost exclasively used in 
the perfumery trade. This variety is largely cultivated in the Grasse 
and Nice district. 
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The two latter kinds are excellent varieties for profit, and are recom- 

mended for general purposes. In many respects the Cayon is prefera- 

ble, chiefly because, being a lower and smaller tree, it requires less room 

and is easier to attend to. Its height is usually from 12 to 16 feet. 

They can be planted at a distance of, say, 15 or 16 feet apart each way 3 

thus, from 150 to 160 would go on an acre. The Pendoulier, being a 

much larger tree, requires about 30 feet square to itself in order to 

develop fully ; thus, about 40 would go on an acre, 

CULTIVATION. 

The cultivation of the olive tree is very simple, and it is this 

that makes it pay. The chief points are digging, fertilizing, prun- 

ing. The ground ought to be well dug up around the tree to at least 6 

feet from the stem, and if possible kept loose throughout the rainy sea- 

son. A good plan is to dig a trench around the tree and on sloping 

ground to connect these trenches one to the other by ditches, all to be 

closed up when the wet seasonuis over. No irrigation is then necessary 

Artificial watering would only be called for in spring if the whole win- 

ter had passed without any rain at all, a circumstance that rarely, if 

ever, happens. 

FPERTILIZING. 

Fertilizing ought to be done at the same time as digging, that is, dur- 

ing winter and spring. In places and farms where stable manure is 

obtainable at a reasonable price it can be used to considerable advan- 

tage; in towns and in the proximity of oil-mills the refuse of these mills 

is a good fertilizer, and the dirty water that comes from the mills can be 

used, mixed or diluted with pure water. Powdered oil-cake is an excel- 

lent stimulant, and ought to be well mixed with the earth. Finally, the 

dead leaves that fall from the olive tree itself and the small branches 

cut off when pruning, well dug into the ground, are largely used as 

fertilizers, and are by no means to bedespised. Strong fertilizers must 

not be used too frequently. 

Pruning.—The question of pruning is one that requires study, as it 

depends a great deal upon circumstances. An olive tree usually gives 
a crop every second year, therefore it ought to be pruned every second 

year, and then, of course, shortly after the gathering of the crop, say 

during January and February. But as cultivation in many cases makes 

the tree produce a crop every year, it is right in this case to prune the 

tree slightly every year. When the trees are pruned every year it 

must be done carefully and lightly ; in fact it must only consist of a 

slight thinning out, The chief thing to be borne in mind when pruning 

is, that those twigs that have blossomed and produced fruit once never 

do again, therefore that pruning must consist in cutting away useless 

twigs and branches to give light and air and make room for fresh and 

fruitful twigs and shoots. 
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Pruning depends in a great measure, too, on the position and expos- 

ure of the trees. Olive trees exposed to high winds ought to be kept 

low and rather compact, but those in favorable positions, on sheltered 

hill-sides, for instance, can be allowed te grow larger. Thus it will be 

found that olive trees along the shores of the Rhone, and indeed in all 

the Rhone valley exposed to the pernicious mistral, are little more 

than bushes and are kept as such, whereas towards Toulon and further 

on, also in Tunis and other parts, the olive tree grows to a great 

height and size, and is pruned accordingly. 

PICKING AND CURING. 

The blossoming of the olive tree takes place in April and May, and 

if the rains have been favorable and no frost occurs the crop may be 

considered sure. 

The gathering of green olives for pickling is done from about the 20th 

of September to about the 10th of October and must be done by hand, 

The date of gathering depends, of course, upon the stage of the fruit, as 

it ought to be done just when the olive has reached its full size and be- 

fore it begins to turn black. Green olives can not be eaten as they 

come off the tree, because they are too bitter, but are pickled by the very 

simple process of soaking them in brine or very salt water. Sometimes 

ashes are used as wellas salt. As soon as they have almost lost their 

bitter taste they must be taken out of the brine and put into clear 

water, if possible running water, and washed.* They are then ready 

to be packed in kegs, barrels, bottles, or jars, but with a little salt 

water or water highly seasoned or aromatized, and are fit for export, 

for storing, or for immediate use. 

Black olives for pickling are gathered, as their name indicates, when 

they are black, say during November. The pickling process of these 

is left to nature, 7. e., they can be simply spread out on wicker-work 

hurdles or basket-boards exposed to sun and wind till their natural 

water has evaporated and with it their bitter taste. They can then be 

eaten in their natural state, but are more palatable well seasoned 
with salt, pepper, and oil. 

The gathering of olives for the manufacture of oil must take place 
when they are black and quite ripe, generally from the end of Novem- 
ber till the endof January. They can even be left to fall to the ground 
and then gathered up, bat as they do not all fall off together, it often 
takes a long time to gather in the complete crop. Care must be taken 
not to let them rot on the ground, as such olives would spoil the oil for 
table purposes. A good plan is to wait till the first good fall has taken 

*The usual way in which green olives are pickled in this district is as follows: They 
are soaked in asolation of potash and water (1 ponnd to 1} pounds of potash to a gal- 
lon of water) for about two hours, then put into clean water, which is changed once 
or twice a day until the water remains clear. After this the olives are ready to pack 
in salt water for keeping. 



THE OLIVE IN THE SOUTH OF FRANCE. 623 

place and then to set about gathering in the whole crop either by shak- 
ing or picking off all the rest. Care and attention must be exercised 

when gathering in the crop for oil-pressing in pot picking them before 

they are perfectly ripe, and also in not breaking off the young branches 
that will produce fruit the next year. In positions favorable to the 
ripening of the olives, thit is, where the olives on any one tree ripen 

almost simultaneously, the trouble of gathering in the crop is rendered 

easier by stretching out coarse sheets or cloths under the trees and 
Simply shaking or pulling the fruit off the branches into them. 

Now inorder to obtain olive oil of superior quality there are sev- 

eral primary conditions to be observed. Care should be taken in 

selecting only sound olives and picking out all bad ones and foreign 

substances, such as stones, dirt, leaves, or anything that may have been 

gathered along with the olives. For superfine oils it is therefore advis- 

able to press olives that have been gathered by hand only, or at least 
shaken into cloths. 

Once gathered, the olives should be looked over, selected and separ- 

ated, and taken to the mills with as little delay as possible. Theyshould 

not be left in heaps or in baskets for any length of time, as they are 

liable to ferment, which is detrimental to the obtaining of really fine 

oil. In some old-fashioned places peasants pretend that this fermenta- 

tion facilitates the pressing out of the oil and even increases the quan- 

tity; but this idea is not to be recommended, as the slight gain, if 

gain there be, in quantity is more than counterbalanced hy the differ- 

ence in quality.* 

Cleanliness in the mills is a great point. It is essential that all 

presses, millstones, casings, recipients be perfectly clean, so that no bad 

taste nor color can possibly be given to the oil during the process of 

manufacture. 

The simplest and the primitive way of manufacturing oil consists 

solely in placing the olives in a mill in which one or two millstones are 

revolved either by hand, by oxen, or by horses, until all the oil is 

crushed out. But this altogether primitive and imperfect mode can 

only be seen now in country places at great distances from cities and 

villages in Algeria, Tunis, and in some parts of France. It has long 

since been supplemented and superseded by other more perfect and 

complete processes. 
It is, however, seldom that a farmer or olive grower presses his own 

olives. In centers and districts of olive cultivation there are generally 

one or more oil-mills to be found. Proprietors of oil-mills can be 

divided into two classes, viz, those that are simply oil-crushers, who 

crush the olives and make the oil for the cultivator who brings his 

crop to them; and these are paid in kind, 7. e., they are not paid in 

* This custom of allowing the olives to ferment before putting them into the oil 

presses is still observed in many parts of Spain, and for this reason Spanish olive-oil 

is generally of an unpleasantly strong taste. 
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money, but by agreement retain a certain percentage of the olives 

brought to them. This system often gives rise to certain abuses that 

are difficult to suppress, and the poor peasant frequently fiuds that he 

has been very far out in his calculation of the quantity of oil that his 

crop ought to have produced. The other class of oil-mill proprietors 

is composed of those that may be called merchant-crushers. These 

buy olives in large quantities from the growers and dealers, manu- 

facture the oil, and sell it themselves. There are several large man- 

ufacturers in the city of Marseilles who possess mills in several differ- 

ent centers of olive cultivation in this district and in Algeria and 

Tunis. These firms have very naturally acquired a certain reprtation 

for their several marks, and many can command higher prices in the 

market on the strength of their reputation, Hach manufacturer pro- 

fesses to have a special method of his own, but the basis is the same 

for everybody. The only difference that can exist is in the way of 

filtering and refining or clarifying the oil before it is finally casked or 

bottled. 
OLIVE-OIL MANUFACTURE. 

The process of manufacture is as follows: The olives ready to be 

pressed are first put into a mill, similar to those formerly. used for the 

whole operation, but the clives are only half crushed, and no oil is 

crushed out, so that they form a shapeless mass. This mass is then 

distributed into round flexible kinds of baskets (French name “scour- 

tins”) made of sparto grass and horse-hair, something in the shape of 

shortsacks with mouths only half closed, containing about 15 pounds 

of the crushed olive mass. From ten to twelve of these bags are then 

placed, one above the other, in a pile under the regular oil-press and in 

such a way that the base of one bag rests on the open mouth of the one 

below. The mouth of the bag being smaller than the circumference of 

the bag, the mere fact of placing one above the other closes them. At 

the base of the press there is a ledge with an opening on one side, 

below which the receptacle for the oil is placed. When all is in its place 

the press is set in motion, in small mills by hand, in large ones by steam, 

and the oil gradually oozes out from all sides of the baskets and flows 

into the vessel below. 

The oil that flows from this first pressing is the best, and is called 

virgin oil (Huile vierge). 

When no more oil flows through the baskets the press is reversed and 

the crushed and hard mass of olives is taken out. This hard and appar- 

ently dry mass still contains a good quantity of oil of good ordinary qual- 

ity for kitchen purposes, and in order to obtain it the mass must be broken 

up and mixed with boiling water. The warm mass or pulp is then placed 

a second time into the baskets and the whole is pressed in the same 

way as the first lot, only, during the operation of pressing, boiling water 

is frequently throwu over it. The oil aid water that How trom this 
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pressing are received and left to stand in large stone vessels or metal 

tanks, and the oil that gradually mounts to the surface is the second 
quality oil. 

Now, the mass that is found in the baskets after the second press is 

either stored to dry and sold as oil-cake, or is sold to special mills that 
extract a third quality of oil by means of acids and other agents. But 

this quality can not be used for table purposes; it is, however, very 

good for the manufacture of soap, and is largely used in this and other 

industries. 

The oil that comes from the first and second presses is not generally 

sold in its primitive state, but is refined and filtered, and it is in this 

process that some manufacturers excel others. The principle of retin- 

ing and filtering consists in letting the oil remain for afew wecks 

in tanks or immense jars, during which period a sediment gradually 

deposits itself at the bottom, and then passing the oil minus the deposit 

through filtering papers specially prepared and sold for the purpose. 

Some manufacturers even pass their superfine oil through specially pre- 

pared cotton-wool, which is certainly an expensive process. 

After being filtered the oil is ready to be casked or bottled for con- 

sumption. 

PRICES OF OIL. 

Concerning the prices of oil it is difficult to give any good idea, as so 

much depends on freight and charges on the oil from the time it leaves 

the mill till it reaches the consumer. Really good oil in the mills in 

this district brings from 100 to 120 frances per 100 kilograms ($8.75 to 

$10.50 per 100 pounds), but prices of olive-oil in the Marseilles market 

vary from 95 francs for common kitchen oil up to 200 franes for the 

finest possible salad oil ($3.30 to $2L per 100 pounds), all according to 

quality and mark. Oil for manufacturing purposes is worth from 80 to 

90 francs ($7 to $7.90 per 100 pounds). 

ADULTERATION. 

In many places adulteration is carried on to a great extent and re- 

fined cotton oil is largely used to mix witb olive oil. Cotton oil being 

from 20 to 30 per cent. cheaper, and being tasteless, lends itself very 

advantageously to the adulteration of olive oil. It is an open secret, too, 

that vast quantities of pure cotton oil are shipped and sold as olive oil 

to those markets that prefer tasteless oil. Cotton oil is, however, used 

under its own name by many people who prefer a tasteless oil for fry- 

ing purposes. 

RESUME. 

From the foregoing, it will be readily understood that olive-growing 

and oil-pressing are two distinct professions and that they are better if 
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kept separate. This explains the existence of professional oil-crushers 

who do nothing but press oil for the: growers; otherwise, unless a 

grower had a largeamount of capital at his disposal wherewith to work 

a mill and pay the necessary staff, he would never be able to attend to 

the digging, fertilizing, and prnning of his olive trees with due care, 

as this ought to be done just at the same time of the year as the all-im- 

portant first-oil pressing. 

The olive-grower, if he attends to his task properly, has plenty of work 

to do and the more he does the better he is repaid. As already men- 

tioned, an olive tree left to itself will produce fruit, but one well culti- 
vated will repay its owner tenfold. Though it does not pay to be too 

lavish in expenditure, vet an outlay of about $50 per acre per year is 

considered a sound investment in these regions. Considerably less 

is spent by many a grower, but if one has the courage to lay out about, 

the sum mentioned one can generally depend upon being well repaid. 

A full-grown Pendoulier well fertilized and cared for will produce 

about 30 gallons of olives in a crop; very large and fruitful trees have 

been known to produce up to 100 gallons even. A full-grown Cayon 

under the same circumstances will produce from 7 to 8 gallons in a crop, 

and there are many that can produce 20 gallons. 

The value of olives varies according to crop and quality, but roughly 

speaking about $1 per gallon is the average price. 

The out-turn of oil varies according to the quality and condition of the 

olives, but the average yield is 14 per cent. by the two pressings plus 

10 per cent. by acids, say a total rough average of 24 per cent. 

The olive-tree, well cared for, is almost always free from disease and 

parasites, but it is well to be on the look-out for any possible enemies. 

The branches are sometimes covered with a kind of yellow moss, pro- 

duced in some instances by too much dampness or moisture and in others 

by weakness of the tree. In the first case the ground must be imme- 

diately drained, and in the second it must be manured. In both cases 

itis well to ent off the branches so covered. Sometimes there is no 

remedy, and the trees must be rooted out, and the ground used for other 
purposes. 

Sometimes a sort of a cochineal, the Coccus, attacks olive trees, and 

in this case a hard brush, dipped in vinegar, is the best remedy. 

The Tinea oleolla occasionally attacks the leaves and the Hylerinus 

ole occasionally kills the buds, but these are not serious foes. Of all 

insects, that most to be feared is a fly that deposits its eggs in the wood 

of the olive; it is the Dacus olee. The larvae of this fly eat away and 

destroy whole branches, and it is extremely difficult to exterminate 
them. The best way to destroy them is to scrape the branches and 
apply boiling water or a solution of lime, but even these are not 
always effectual. Nature, however, sometimes helps herself, and not 
unfrequently another insect, the “ Cynips,” deposits an egg in the bole 
bored by the Dacus and the lnrva of the Cynips kills and feeds on that 
of the Dacus, thus saving the tree. 
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The olive is a tree that attains a great age, and that, with care, is 
said never to die. It cau, however, be reproduced by cuttings and by 
seedlings that must be grafted the second year. 

CHas. B. TRAIL, 

Consul, 
UNITED STATES CONSULATE, 

Marseilles, April 30, 1890. 

THE OLIVE TREE IN SOUTHERN FRANCE. 

REPORT BY VIOE-OONSUL MARTIN, JR., OF MARSEILLES. 

[Republished from Consular Reports No. 414.] 

Varteties.—The olive tree is only cultivated in France in the depart- 

ments bordering upon the Mediterranean. From the remotest antiquity 

it has been a source of great riches to this part of the country, as it 

thrives on land where no other culture could be attemped, and is pro- 
ductive for centuries. 

The varieties are almost numberless, as the tree takes a different name 

in almost every district where it is cultivated, and are distinguishable 

by the fruit only, as the appearance of the tree is nearly the same for 

all the varieties. The best-known varieties cultivated in view of the 

fruit are the “Espanenque,” ‘Prunaou,” “Triparde,” ‘ Picholine,” 

“ Bouteillan,” ‘ Verdale,” etc. Those that produce the best oil are the 

“Aglandaon” of Aix, the “Soloumen” of Salon, the “Amelon” in the de- 

partments of Hérault and Bouches du Rhone, the “ Brun” and “ Cayon” 

in that of Var, and “Aubanenque,” “Saurin,” “ Rougette,” ete. 

Soil.—The nature of the ground appears to have but little influence 

with the yield of the olive tree; still a stony soil, with a rocky substra- 

tum, a mixture of clay and sand, or calcareous and gravelly earth with 

a little humus, appears to be more favorable than marly, granite, or 
schistic soil. 

Situation.—As to the situation, hill-sides or table-lands sheltered from 

high winds, with an easterly or southerly exposure, give the best re- 

sults. The proximity to the sea must be rather beneficial thau other- 

wise, as many orchards are planted on the very shore, and those that 

are at the greatest distance from it are as arule the most sensitive to 

cold weather. In fact, there are none to be found far off from the coast- 

Oultivation.—The process of cultivation is of the most simple descrip- 

tion. Asa matter of fact, many orchards that are not cultivated pro- 

duce the most esteemed oil, although in smaller quantities. In many 

others one hoeing in the year is deemed sufficient. In a few, where the 

trees are planted in quincunx at a distance (which is generally adopted) 

of 10 meters or 33 feet from each other, the alleys formed between them 

are tilled with the plow, great care being taken not to hurt either the 
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roots below or the branches above. There is in this way left around 

each tree a square space, which is then hoed by hand. The same oper- 

ation is repeated in the course of spring, and again in summer. 

Pruning. —Vrunivg is generally considered as unuecessary,and must 

be conducted with great care, as the tree 1s liable to suffer by injudicious 

or excessive lopping. It is only applied once in three or four years, 

and confined to the suckers and the withered or entangled branches. 

Fertilizers.—Fertilizes should also be applied with a great deal of 

precaution. The best manure is that consisting of a mixture of animal 

and vegetable matter. It is placed once in four years a little beneath 

the surface of the ground. Close contact with the roots should be 

avoided. Many cultivators prefer to dig out the earth from around the 

foot of the tree and fill up the hole with fresh mold. An excess of ma- 

nure has the same effect on the tree as an excess of water. It rots the 

roots, and in all cases produces an abundance of aqueous sap. As the 

olive tree vegetates all the year round, this abundance of sap makes it 
more liable to the effects of frost and cold. It also rends frequently 

the bark of the boughs, and flows out through these fissures with con- 

siderable detriment to the tree. 
Irrigation.—On the other hand, irrigation, while impairing the qual- 

ity of the oil, produces much larger quantities of fruit that is also larger 

in size, and in many districts where fruit forms the obiect of culture the 

orchards are frequently watered by hand, with watering pots, or, when 

the water supply is at hand, irrigated after the manner that meadows are. 

Planting.—The olive tree can stand any degree of drought, but a tem- 

perature of from 10° to 14° above 0, Fahr., accompanied with snow, 

kills the boughs and trunk. There is then no remedy left but to eut 

the tree on a level with the ground, and allow the roots to grow new 

shoots, or to root it entirely and replace it by new plants. The olive 

tree is remarkably reproductive, and any part of a twig would, in course 

of time, take root and give birth to a tree. A shoot from the old roots 

about 2 inches in diameter is generally selected for reproduction; it 

is taken off from the roots with care, so as not to hurt either the scion 

or the roots, and planted in a square hole 6 feet on each side of the 

surface, and 3 feet deep. The hole is usually filled with other earth 

than that which has been taken outof it. Theyoung tree, when planted, 

should not be more than 4 feet above the level of the ground, and fre- 

quently bears fruit after five or six years. Trees grown from the kernel 

of the fruit do not begin to be fruitful until the age of fifteen or eighteen. 

For this reason, this mode of reprodution is only practiced in nurseries, 
where young trees are also raised from wild scions and slips, and sold 

at the rate of 1 frane or 1.25 franes. These are in many cases preferred 

to the trees grown from old roots, and when properly packed can be 

transported to long distances. 

The yield, proceeds, and cost of cultivation must necessarily vary 

widely aceording to the manner in which orchards are cultivated, The 

cost may amount to any sum between $5 and $20 per acre, 
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As to the yield, it is even more variable; each tree may pay from 
50 centimes to 3 frances. As.a rule, an olive tree is only productive 
every other year; some varieties, when placed under the most favorable 
conditions of soil and weather, produce two years in three, but in no 
case is the yield constant. It varies from 60 to 535 gallons of fruit per 
acre. The average price of the fruit ranges from 12% to 22 frances per 
hectoliter (9 to 17 cents per. gallon). The quantity of fruit turned into 
oil is not the same in all districts, some of which prepare a much larger 
quantity for table use than others. On an average little over two-thirds 
of the whole crop is sent to the mill. 

Preparation.—Olives intended for table use must be perfectly sound, 

and of course are picked among the largest on the tree. There are two 

modes of preserving olives, in pickle and in oil. Those that are to be 

preserved in oil are picked when perfectly ripe, that is, black. They 

are, without any further preparation, steeped and kept in olive oil with 

some fennel, coriander, salt, and pepper. The pickled olives are picked 

before they arrive at maturity, and as soon as they have‘ acquired a 

bright green color. They are pricked and rolled into wood ashes to set 

free all the oil they may already contain. After being washed they are 
placed in the pickle, where they remain until consumed. The “ Picho- 

line” and “‘ Verdale” are the varieties mostly prepared in pickle here. 

The “queen olives” are the produce of a variety of tree that is not 

grown in this country. They are imported at this port from Spain. 

Nearly all the production of preserved olives is consumed in France. 

The exportation is exceedingly small, and does not amount to more 

than a few thousand kilograms, that are mostly sent to Algeria. The 

extraction of oil is made in special mills where the farmers bring their 

crops by quantities of 400 liters (about 106 gallons). For this quan- 

tity, called “ molte” in the country, the mill-owner generally returns 40 

liters or 10 per cent. of oi]. The olives are thrown into a recipient, 

where they are crushed under the action of two wheels measuring two 

and a half feet in diameter and worked by waterorsteam power. After 

two hours the olives are reduced to a sort of a paste, which is placed in 

a number of grass bags and pressed. The oil thus expressed is called 

“ virgin oil,” the quantity being about one-half of the whole produce. 

The paste is then taken out of the bags, spread out on a cloth, broken 

up, and replaced in the bags. Each bag is drenched with about five gal- 

lons of boiled water and placed again in the press. The mixture of oil 

and water thus obtained is left for a day in the receivers. Theoilcomes 

to the surface, is skimmed off, and in most cases mixed with the virgin 

oil first extracted. The mill-owner charges 3 franes for each “ molte” 

and keeps the residues, from which he again extracts, on his own ac- 

count, by a supplementary and more abundant addition of boiling 

water, an inferior grade of oil called ‘‘ressence.” There is still left in 

the residue after this operation a small quantity of oil that is extracted, 

in special factories, by means of sulphide of carbon, 
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Diseases—The diseases of the olive tree are few in number and sel- 

dom fatal to the tree. The most common are: The “mofée” or “noir,” 

which covers the bark and leaves with a sort of black matter that is 

sometimes friable, sometimes compact. The origin and causes of the 

disease are not well known. It is counteracted by a sprinkling of lime 

and water and by a pruning, more extensive than usual, so as to let 

the black deposit be freely swept off by the wind. The “ mouffe” is 

produced by an excess of wetness, that decays the sap. When the vege- 

tation is staid’and the leaves turn yellow, the roots and branches at- 
tacked must be cut off, as also those parts of the stem where the rotten 

sap, known by its stench and black color, has found its way, and drain- 

ing trenches should be established without delay. 

Insect pests.-—Olive trees planted near the sea-shore are sometimes 

covered with a coat of green moss, that is not in itself injurious to the 

tree. Large numbers of microscopic insects live in that moss, but do 

not seem to burt the tree; so that nothing is dune to remove them. 

Cochineals are, among the parasitic insects that live on the sap of the 

olive tree, the most common and most dangerous; they are driven away 

by rubbing the boughs and branches with a piece of cloth soaked in 
vinegar or whiting. 

No remedy has yet been found to protect the olive orchards against 

their worst enemy, an insect called the Dacus olea.” It is a species of 

fly that deposits its eggs in the fruit. The larve feed on the pulp of the 

olive before it comes to maturity; when they make their exit they fre- 
quently cut the peduncle of the fruit, which falls to the ground. When 

the olive remains on the tree the produce in oi] is considerably impaired 

both in quality and quantity. The damage made by the “ ver” (worm), 

as the Dacus olea is commonly called, has been particularly great in 
she last two or three years. 

J. S. Martin, JR., 
UNITED STATES CONSULATE, Vice-Consul. 

Marseilles, March 11, 1884. 

NICE, 

(REPORT BY CONSUL HATHAWAY, OF NICE.) 

Introductory.—I have the honor to submit the following report on the 
olive, as it has come under my observation within the district of this 
consulate, accompanied by some statistical data relating to its prod ucts, 
and accurate directions, obtained by diligent. inquiry from reliable 
sources, for its successful cultivation. 

This tree, of the family Oleacew, which is « feature of the remotest 
historic landscapes, finds its natural home iu the portions of southern 
Europe bordering immediately upon the Mediterranean basin, Here, 
restrained only by the choice of man and the binitations of soil and 
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altitude, it covers the slopes, hill-sides, and valleys by millions. The 
general configuration of the coasts, the mountain barriers, sheltering 

against northern winds, and the proximity of the sea itself, which serves, 

as a vast reflector of the sunbeams, are explanatory of this result. 

It attains to a height usually of 20 feet, and even to 50 feet in some 

localities, and commouly to an age that appears almost fabulous. One 

of this species—a wonder of its neighborhood—lately carelessly de- 

stroyed at Beaulieu, in this vicinity, had a positive record of five cen- 

turies, and measured 36 feet in circumference when it fell. It has entire 

evergreen, lanceolate leaves, gray underneath, and its flowers, which 
appear in June, are white, and disposed in axillary branches, and re- 

semble the blossoms of the elder. Its fruit, named olive, is exceedingly 
prolific under culture, and is oval in shape, with a ligneous kernal 

inclosing a seed in form like the almond. The flesh of the fruit yfelds 

about 70 per cent. of its weight in oil, and is firm and covered with a 

soft skin, green colored before maturity, becoming an intense violet 

black when ripe. 
Varieties —Among the varieties of olives here I note the following: 

(1) The black point, called in the dialect of Nice “‘ Prince Neri.” This 

is the best quality of the fruit known in this district, and is grown at Beau- 

lieu and at the promontory of St. Jean. These olives are gathered when 

entirely ripe, are then dried in the sun, and are excellent for the table. 

(2) The “ Pitcholine” and the ‘“Caillette” (so called), both of which 
are esteemed best for preserving when gathered green. 

(3) The “ Blanquette” (light of color), the “Sauvagette” (wild olive), 

and the “ Nostrala” (proper olive of Nice), all especially useful in pro- 

duction of oil. 
Yield of oil.—It is computed that the amount of oil produced in Italy 

is 33,000,000 and in France 7,000,000 gallons annually. The amount 

of production in this department, although no statistics thereof are 

published, may be safely estimated at from 50,000,000 to 60,000,000 

pounds biennially. This estimate does not include the very considerable 

quantity arriving here from Tuscany and Naples, nor the increasing 

importations to this port from Corsica, all adding to the immense stock 

of the retiners here, and from hence, in the distributions of commerce, 

sold in Europe and America under the name of “Olive Oil of Nice.” 

Situation.—The tree does not vegetate readily beyond 2,000 feet above 

sea-level or 45° in latitude. The department of Alpes Maritimes, 
situated 43° 42/ north latitude and 4° 56’ longitude east from the me- 

ridian of Paris, is most favorably adapted to its growth. The said 

department has an extent of 46,850 hectares of land (115,770 acres), 

more or less wooded with the olive, of which 12,000 hectares (29,650 

acres) are exclusively planted with olive trees. From the River Var 

up to the River Roya the hill-sides and valleys surrounding this region 

are sheltered against northern winds by the “ contreforts” of the Alps. 

The coasts facing the sun, the immense mirror of the Mediterranean re- 

flecting back the sunbeams and the triple girdle of mountains, gradually 

156Aa——-16 
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sloping into hills toward theseaand protecting the country from frost, are 

the unsurpassed conditions, with the temperature, for the nurture of 

the olive and the maturity of its fruit. Nowhere is the earth blessed 

with a continuance of more polarized light. The temperature during 

the winter months, in which the olive ripens, is like that of spring in 
middle France. The winter is deemed exceedingly rigorous when the 

thermometer falls below 32° Fahr. Thirty years of accurate observation 

have proved that of the fifty-six days of rain during the year forty-two 

were in autumn. October and November are the months in which the 

psychrometer gives the highest average. In May the temperature aver- 

ages 64°, in June 70°, and the strong heats of July and August 78° Fahr. 

During six months, viz: from the close of May to the end of Novem- 

ber, more than one hundred days are enjoyed without clouds. The win- 

ter temperature on the whole, in the shade, averages 52°, The years 

when it falls below 32° are rare but ruinous. Such an exceptional cli- 

mate generally allows the fruit in winter to reach its full maturity. 

The tree grows everywhere here, except in marl or clay or other moist 

conditions, but best in a dry soil, on slopes toward the sun, sufficiently 

sheltered. On steep declivities, where quantity and quality of oil are 

only aimed at, no crop of any kind allowed beneath its foliage, but else- 

where and in plains a mixed cultivation is profitably employed. In 

prosperous seasons the olive is more remunerative than corn or the vine. 

Picking.—The gathering of the crop begins in November and continues 

until May. The harvest is divided into three periods of two months 

each. From the first is produced an oil high-colored and called “ fine,” 

ibe second produces a straw-colored oil called “ superfine,” the last a 

pale-colored oil called “ extra superfine.” The product of the first 
period is most dense and has a strong flavor of the fruit, and can be 

sngest preserved. But the best quality of the oil is that from the last 

gatherings of April and May, when the fruit has become fully ripened. 

Chis, although less flavored than the others mentioned, has more sweet- 

aess and limpidity, and is in great demand in the home markets and not 

always easily procured for export in its finest grades. 

Oil manufacture.—To express the oil from ripe fruit freshly gathered 

and unmixed with that which is immature or otherwise of bad condi- 

tion is an essential rule, and to this method the reputation of the oil of 

Nice is mainly due. The olive is gathered from small trees by hand, 

and from large ones it is knocked off with poles. The first manner is 

preferable, as the fruit thus escapes being bruised and as any lengthy 

coutact with the soil affects its flavor. But this can not so readily 

be practiced either on large trees or slopes or fields of large extent. 

Women and boys are employed for the purpose, for which as wages 

they receive 77 cents for every 20 liters. 

The mills for grinding the olives are located on the little water- 

courses of the region, and a stone wheeling around on its axle triturates 

the fruit and reduces it to a paste. The latter is then placed in bags 

of esparto and squeezed under a press in the mill. The olive oil then 
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escapes through the texture of the bags and runs into a receptacle un- 
derneath. It is this first pressure which produces that-which is styled 
“virgin oil.” Afterwards the bags of said paste are removed and soaked 
in boiling water and placed a second time under the press. ‘The same 
operation is a third time renewed, when all the oil is extracted. The 
second pressing yields the ordinary oil of commerce, and the third that 
used for illuminating purposes, and generally consumed here in prefer- 
enee to all other oils. It is stvled “ huile de colza.” 

The farmers bring their oil to market in barrels of about 200 pounds 
weight, or retain it in their cellars in earthen jars, glazed within, and 

guarded from dust by wooden covers. Merchants keep it in large, 
deep, cemented tanks, over which their warehouses are built, thus pro- 
viding an even temperature. 

From these tanks the oil is drawn by pumps for the process of filtra- 
tion and bottling for sale. The filter consists of a series of boxes, one 

above the other, with perforated bottoms, and lined with layers, about 
an inch in thickness, of white cotton-wool. 

Adulteration of oil.—That the adulteration of the olive oil, notwith- 

standing the severe penalties of the law therefor, is to some extent 
practiced is undoubted. The fraud is accomplished by mixing with 

the genuine the oil of the oleaginous seeds of cotton, sesamnin, and 

others. Immediate discovery of the imposition appears impossible, al- 

though much study has beeu given to the matter. Densities, degree 
of congelation, refraction, specific weight, and all other chemical prop- 

erties must be taken into consideration, which is a labor of hours. 

The following process of detection is generally used: In the trial tube 

is placed 0.3086 grains of dried albumen, to which is added 30.864 

grains of nitric acid, and an equal weight of oil. The tube is then 

heated over au alcohol lamp and its contents mixed by ebullition. The 

operation affords the following tests: (1) If the oil be genuine olive 

the color will be of a yellow feebly greenish tint; (2) if the olive has 

been mixed with 5 per cent. of seed-oil the color wiil be of an amber 

yellow tint; (3) the tint of the mixture will deepen down to a deep or- 

ange in proportion to the amount of the foreign oil. 

Insect pests.—The special dangers to which the olive trees are ex- 

posed are frost, wind, hail, and the *“‘dacus.” When a tree has been 

caught by too low a temperature it seldom resists the frost. The loss in 

Provence from this cause, in the year 1830, was ruinous to many pro- 

prietors, aud amounted to 4,000,000 francs. When the tree is but 

partially frozen it can be saved by pruning, but when leaves and 

branches are eutirely frozen there is no remedy. A violent wind 

brings down the fruit pell-mell, ripe or green, according to the season. 

The hail cuts and bruises it as well as beats it from the branches. Such 

fruit becomes mingled with the soil and more or less decayed, and pro- 

duces an oil moldy in savor, disagreeable to the taste, and improper to 

trade. The dacus, the chiet enemy of the olive, appears in the month of 

August, as soon as the fruit begins to ripen. The little insect destroys 
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annually more than 3,000,000 franes’ worth of olives. Its larva, intro- 

duced into the flower of the fruit in the form of an almost impercep- 

tible egg, hatches in the fruit, and is nourished by its substance. In 

September the larva, becoming a perfect insect, issues from the olive, 

cutting and weakening the little stem which joins the fruit tothe branch. 

The fruit, when this happens, soon falls in a spoiled and unripe con- 

dition, and the oil it produces is rancid to the taste, and only valuable 

for the lamp. 

Diseases.—The olive tree does not escape from vegetable parasites. 

A tree infected with morplua or fumago becomes all black—trunk, 

branches, and leaves. If it produces fruit, which rarely occurs, such 

contain no oil. This disease once fastened, lasts about ten years, and 

it is without a known remedy. Severe pruning in such cases is some- 

times practiced, but it is usual to leave recovery to the operation of 

time. _ Twenty years ago, this disease wasted many groves in the envi- 

rons of Grasse and at Beaulieu, but finally disappeared. Recently 

the environs of Cette have been afflicted with that sickness. Some 

proprietors said it resulted from the fog, others ascribed it to emana- 

tions of the soil,and others to the wind from the sea. M. Aug. Riviére, 

an expert in such matters, is of opinion that the disease develops from 

the honey matter deposited under the leaves by the insects Aphis coccus 

or Kermes. Among the numerous remedies for the scourge have been 

hyposulphite of lime, petroleum, and fumigations of tar, all of which, 

however, have been found useless. The same disease occurs among 

the trees in Spain, under the name of negruro. 

Secondly, the decay of the olive. Among trees not too thickly 

planted and on lean, dry soils this seldom occurs, but elsewhere is 
quite noticeable. The decay arises, for the most part, from the cuttings, 

the breakings, and the bruises to which the tree is subjected. The 

wounds thus made, unless protected from the air, cause the ligneous 

substance to become rotten. This disease proceeds, undoubtedly, to a 

large extent from the method in which many of the young plants are 

obtained. These, when extracted with a few horizontal roots from the 

foot of the parent tree, leave injuries inviting decay. The treatment 

for the trouble consists in removing the decayed portions as much as 

possible, and closing the cavities with mortar of sand and lime. 

Cost and profits.—On slopes or undulating fields 1 hectare of land 

(2.47 acres) usually contains about 200 olive trees; on plains about 150. 

To calculate as exactly as possible both the expense and yield in this 

district, I will make an average of both situations, observing, at the 

outset, that the crop is biennial, and that in the estimates of expenses, 
therefore, only one-half is to be taken. : 

To cultivate a hectare on plaing it is necessary to dig and loosen the 

soil, a labor of fifty days at 48 cents per day, one-half of which sum is 

$12.06; to manure the same (150 trees at 14.4 cents each), $21.71; to 
prune the same, at 19.3 cents per tree (the halt), $14.48, Each tree 

gives, on an average, three double decaliters of fruit, equal to 134 gal- 
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lons; for the gathering of each double decaliter 77 cents is paid; one- 

half of this expense for the 150 trees equals $17.37. The entire ex- 

pense per hectare thus equals $65.62. 

One hectare of olive trees under good conditions produces every two 

years 450 double decaliters of olives, which, at the normal price of 3 

franes each (58 cents), are of the value of $260.35. One-half of said 
sum being regarded as the product of one year, the proprietor thus ob- 

tains 675 francs, equal to $130.174 from each hectare. Deducting the 

above expenses therefrom leaves him a net profit of $64.65 per hectare. 

On slopes, with 200 trees per hectare, $90.44 of value would be the 

annual product. An average of $77.55 is the net profit annually per 

hectare for both locations. Thus, the 46,850 hectares of olive lands in 

this department, of which about 31,000, it is calculated, are planted in 

slopes, may produce the important sum of $3,830,000 yearly. 

Among the principal oil merchants at Nice are “ Société des huiles 

dolive,” Stable & Cie., and Joseph Mayrarque. Prices for table oil 

range from 2.50 frances to 1.90 franes, and illuminating oil from 1.10 

francs to .80 franes per liter (2.113 pints.) 

Oultivation—The “ Oleaster” (wild olive) and “Olea Europea” (com- 

mon olive) grow without cultivation, but the quantity and quality of 

their fruits are to a great extent the result of care and labor. When 

totally neglected the tree does not entirely fail, but, like the vine un- 

der the same conditions, brings some small profit to the owner, but the 

product always increases in proportion to the amount expended in its 

judicious care. ; 
One of the primary essentials, as considered by the best cultivators 

here, is that the ground under its shadow be plowed, dug, or otherwise 

loosened thrice every year, great care being taken lest the roots are 

wounded. <A breaking of the soil to a depth of ten inches is thought 

sufficient. On the plains they use the plow, but upon the declivities 

the spade only is practicable. 
Soil.—It is generally allowed that a soil in which more or less lime, 

alumina, magnesia, silica, and some alkaline salts exist is especially 

favorable to this tree. Volcanic soils are also considered excellent, but 

neither of the above, though preferable here, excludes all other soils, 

except those which are mortal to the olive, viz, fat and very moist lands 

and sandy and very dry ones. Excessive moisture and excessive 

dryness are its enemies. Soils entirely of clay or sand are ex- 

cluded from its culture, but the sandy clayey ones, the calcareous, 

the rocky or pebble-covered, aud even the calcareous rocks themselves, 

where the roots can penetrate between them and find water to suc- 

cessfully nourish the tree are adapted to its culture. A soil not too 

dry, the bottom of which is gravel, provided clay is found over it mixed 

with sand, is preferable. A clayey soil is bad on account of the moisture 

with which it is filled in winter, and which causes the roots to decay. 

Situation.—The proper situation of the tree is a question simply of 

temperature. Much attention must be directed in various ways to sit- 
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uation, as it involves a careful consideration of climates, altitudes, 

declivity, and the direction of predominant winds. Many different 

conditions thus present themselves, which may be summed up as fol- 

lows: Give the tree the maximum of temperature which its nature 

requires, avoiding places of excessive cold as well as those of burning 

heat. For this end, in cold localities the trees should be placed on 

meridianal bills and on septentrional ones in very hot localities. 

Further, light slopes are always preferable to high hills or the valleys. 

Propagating.—The methods for the reproduction of the olives are 

numerous, but may be treated as under two distinct classes, viz, the 

natural and the artificial, The best natural way of reproducing the 

tree is from the seedling. The seed requires two years for germination 

when sowed in its hard kernel. The latter should always be crushed, 

therefore, but without injury to the seed, which will then follow the 

ordinary rule of development. Some cultivators, after removing the 

kernel, soak the seed in a mixture of manure and clay. When planted 

the best dry soil should be selected and the seed covered to a depth of 

2 inches. If sowed in April, the young plant will emerge the same 
year, and in six or seven years bear fruit. In its first stages it should 

be protected by straw or leaves against the cold, and its lateral branches 
pruned away and its stems guarded by an inclosing support. 

Among the artificial means of reproduction are the following: The 

planting of shoots, multiplication by protuberances bearing buds, and 

multiplication by cuttings and grafting of the stumps. The artificial 

methods, however, do not afford the special advantages of the seedling 

process, which are: A more vigorous tree, producing longer and more 

regularly ; one of more hardihood, more readily existing on moist, arid, 

or rocky soils; a tree with more abundant roots, by which it can offer 

greater resistance to wind and cold, as well as obtain more nourish- 

ment; a better form of tree than simply portions of others, the wounds 

of which heal with difficulty and are frequently the source of decay. 

The seedling process is, therefore, most advised and most adopted. 

The nursery.—The formation of the nursery for the young olive is of 

great importance, and is a special and very profitable industry. The 

soil for this purpose should not be either too clayey or too silicious, too 

dry or moist, should be well mellowed and on a slope of southern in- 

clination. The land selected is here plowed or dug to a depth of 2 feet 

in November or December, and thus left until spring to the operation 

of rain and frost. A second breaking of the soil by spading, less deep 

than the preceding, in April, completes the dispositions required for 

the reception of the seedlings, the young wild olives, the rooted cut- 

tings, and the shoots. 
Inasmuch as these plants when placed are intended to remain at 

least seven years, they are generally planted a distance of 3 fect apart. 

The first care taken, after the roots are developed, is to form the trunk 

of the future tree by careful lopping of the plant’s lateral branches. 

This process is continued for about five years, At the end of the fifth 
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year is the period to determine the height desirable for the tree to at- 

tain. The height preferred depends upon the species, but more upon 

the locality and nature of the soil to which it is to be transplanted. If 

destined to deep and rich soils, a trunk of 4 to 5 feet in height is best ; 

but if for a lean soil, or a place exposed to winds, then 3 to 4 feet is 

sufficient. Soon afterits fifth year comes the time for forming the head 

of the tree, to which is given sometimes the form of a truncated cone, 

of a vase, of a fan, a sphere, or pyramid, the object being always to 

allow it to present as much surface to the sun as possible. The result 

is reached only bv the labor of years. 

Transplanting.—In the transplantation the plants are placed about 4 

inches deeper than in the nursery, and in lines from north to south, 

with a space between each tree of from 25 to 30 feet, as the tree will not 

be fruitful unless well exposed to the sun. ‘The rule in that regard 

here is as follows: Plant the trees on right lines from north to south, 

with such a distance in the alleys between them that the tree to the 

south shall not cast its shadow on its neighbor to the north on the day 

of the equinox, the 22d day of March, at noon. 

When the soil is dry the plants are transplanted in the autumn, and 

in moist soils in the spring, care then being taken that they be placed in 

the same position toward the sun as they bad in the nursery. A bed 

of straw is provided at the foot and a circular gutter to retain the rain 

in summer. The soil covering the roots contains some fertilizer, such 

as pulverized bones or ordinary dung. 

Pruning.—It is an ancient saying here that by planting the olive you 

pray it to give you fruit; if you manure it, you not only pray it but 

you entreat it; but by pruning you compel it todo so. To this end all 

dead wood is cut out, and those branches which prevent air and light 

reaching the center of the tree. The height is also thus reduced when 

detracting from the vigor of the lower branches, and rendering at the 

same time more difficult the gathering of the fruit. A regular pruning 

of young plants, however, should not commence until the fifth or sixth 

year after transplantation. 
At Nice the trees are pruned every two years, in the spring. In 

auttumn the wounds have no time to heal before cold weather, but in the 

first case there is also danger—loss of sap. On examining more closely 

the rules for olive pruning it should be remarked that these should cor- 

respond to the mode of growth of the tree itself. Young branches pre- 

sent themselves opposite each other on the most vigorous branches, and 

are only productive of wood; other produce knobs for flowers all along 

their length, which expand in-branches in the spring of the second year. 

Each of these small branches develop two lateral shoots; these new 

shoots fructify in the following spring, and so on. It will be remem- 

bered that the olive fruit grows only on the branches which are two 

years old. 
If the new shoots were developed yearly without accident, the tree 

would annually produce its fruit, but in the years of abundance the sap 
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is drawn to the nourishment of the fruit, and hence the number of young 
sprouts is restricted and the ability of fructification for the following 
year. Hence, also, it will be understood that one object of pruning must 

be to favor the birth of the young lateral shoots, either by arresting the 

terminal development or suppressing the smaller branches. The small 

and more perpendicular branches are more abundant, but the horizontal 

or hanging ones are the most productive. The skilled cultivator directs. 
the pruning of his plantation in such a manner that one-half of it fructi- 

fies one year and the other half the next year. 
The height of the tree here averages about 21 feet, yet there are trees 

in the neighborhood 56 feet in height and at the base 22 feet in circum- 
ference. Neither Greece nor Palestine could boast such trees. 

Fertilizers.—The fertilizers devoted to this tree are numerous. These 

may consist of its leaves, unutilized otherwise, residues of its oil, oil- 

cakes, and the refuse of animals, the refuse of skius, horns, feathers, 

woolen rags, and guano. Those decomposing slowly, as horns, rags, 

ete., are applied in autumn, in the spring those dissolving less slowly. 

At the period of fruitage strong manures are used which act immedi- 

ately. The manure is placed away from the trunk and over the ab- 

sorbent mouths of the extremities of the roots. It is usually disposed 

here in a ditch about 2 feet deep, encompassing the tree, and then buried. 

Slight but frequent applications are best, but it is usually practiced 

only once a year. 

Grafting. —The usual methods of grafting can be applied to the olive. 

The following, however, are used in this district: (1) The “eye-bud” or 

“ring” graft, the latter being a variety of the former; (2) the cleft graft, 
preferred in Nice. 

In nurseries the eye-bud is practiced, but the cleft only on older trees 

in the field. Cultivated and wild olives both are grafted. 

To make an eye-bud graft, a furrow in the form of a T is cut through 

the bark of the trunk to be grafted, and in this a bud froma cultivated 

olive is inserted by raising the corners of the middle of said T; the graft 

is then plastered with mud and covered witha rag, fastened with twine. 

The cleft graft isformed from shoots or cuttings instead of buds. The 
branch to be grafted is cut squarely off and the stump split by the knife. 

Into the cleft one or more shoots, previously sharpened in wedge shape, 

are then inserted, care being taken that the bark of each shoot adheres 

to the incision; the interstices are then filled with paper or fine straw, 

and the place grafted is covered with moist clay and bound with a bit 
of cloth. 

The grafts will not produce the olive until three years, and do not 

attain their full yield until nine years after grafting. From said period 
a tree 1 foot in diameter will produce, on an average, 34 pounds; a tree 

‘of 2 feet, 112 pounds; and one of 3 feet, 200 pounds of olives per annum. 

ALBERT N. Hatrnaway, 
UNITED STATES CONSULATE, Consul. 

Nice, March 25, 1889. 
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ITALY. 

INFORMATION FOR AMERICAN OLIVE-GROWERS. 

REPORT BY OONSUL LAMANTIA, OF CATANIA. 

Variety.—The common olive tree in Europe has oblong leaves, and is 
the kind which was first imported, and from the wild state repro- 

duced in varieties, aud grafted, offers so many varieties too difficult to 

mention. In fact, the Indians knew but one kind; the Egyptians only 

3, and the Hebrews and Greeks 5. The Romans, as to Virgilius’s state- 
ment, knew but 3 varieties; Cato says 10; Columella stated 12; Ma- 

crobio reported 14, and Pliny declared 15 varieties. In other times the 

Botanic Tournefort classified them to 17 varieties. 

By an interesting report, however, published in 1871, by the Ministro 

@ Agricultura, Industria, e Commercio, it seems that there were registered 

300 varieties actually cultivated in the several regions of Italy, viz: 

Lombardy, 23 varieties; Venetia, 21; Liguria, 24; Emilia,10; Marches, 

63; Tuscany, 30; Lazio, 27; Adriatic coast, 67, and Sicily, 21 varieties. 

The olive tree in Sicily blossoms from the month of April to June, and 

experience has proved that when it bappens in April yields a fall crop, 
while blossoming in May or June gives a scanty one. 

The flowers on the bunches develop very slowly, but as soon as they 

fade the fruit sets on and is formed in a few days. Ten or tifteen flow- 

ers compose the bunch, but only a few of them set on, and many of 

them fall down. 

Bunches with three or four fruits stand well, and the fruits so formed 

come to perfect maturity from the month of October up to the end of 

March (see Fig. 3, with bud, blossom, fruit, and stone open in two). 

The olive tree, when it is located iu favorable conditions and cultivated 

properly, grows to an extraordinary size, very high, and lives very 

long. In fact, Pliny says, thatin his time at Luiterno, a city near Rome, 

were seen trees which had been planted two hundred and fifty years 

before by Scipio Africanus. Gasparin writes to have seen at Rogliano, 
in the Island of Corsica, olive trees from 17 to 18 meters high. 

Extraordinarily large are also several Saracene olive trees in Sicily, 

some of which Professor Alvi says yield as much as 10 hectoliters of 

fruit. One of them, near Girgenti, which he himself measured, has a cir- 

cumference of 8.20 meters (25 feet) at 6feet from the ground. Their 

age, he further states,is from one hundred to one hundred and fifty 

years, while other authors agree it to be from five hundred to six hun- 

dred years. 

In some counties in the province of Cosenza (Calabria) there are 
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some olive trees, visited by Professor Alvi, which he judges to be of a 

very ancient date, and some people of that country even pretend the 

said trees to have been from the time of Luigi D’Angio, who was sent 

there in a manner of banishment and to govern in the same time that 

country. 

Vegetation.—In many parts of Italy this plant grows spontaneously, 

and principally derived from seeds deposited by some large bird’s ex- 
crements, which are in a condition of sprouting. But the plant left to 

itself grows and rises slowly from the ground, the branches furnish a 

few and small leaves, bearing very late, and the fruit yields but a little 

oil. 

The olive tree propagated by seeds and subjected to grafting, when 

located on open air and on well adapted Jand, throws towards the 

ground a good main root, from which many others grow down deen, and 

the tree from its base acquires a majestic appearance. On points where 

the trunk joins the roots on the largest of them develop certain swell- 

ings called vroli (springs), which are used for propagating the culture. 

If the plant be destroyed by storm or killed by frost from its base, yet 

many shoots will come out, although less than when itis in the regular 
course of vegetation; these springs repeat their growing from the orig- 

inal roots. 



THE OLIVE IN ITALY. 641 

The olive leaves last from two to three years, and grow matched on 
the branches one against the other, as Fig. 1. 

Fig. L. 

Climate.—The olive plant is one of those generally liking warm cli- 

mates, and in a changeable temperature it grows well, and fructifies 

even exposed to any direction. The extreme limit of its vegetation is 

marked about the 45 north latitude. Excessive heat and intensely cold 

weather are injurious to its culture. In fact, beyond the African At- 
jantic the olive plant is seen no more. As Humboldt remarked, in his 

voyages in the several parts of South America, and as Poiteaux ob- 

served at Cajenna and St. Domingo, that if the plant could vegetate in 

those regions, it would never bear fruit. Some writers have asserted 

that the olive plant wants to grow near sea, and they have even estab. 

lished the extreme limit, beyond which, under this respect, the plant 

does not find the necessary conditions for its vegetation. This opinion 

has, however, been contradicted and proved by the fact that many 

olive trees are seen growing and producing well in the interior of con- 

tinents and very far from sea-shores. If the olive plant shows its pref- 

erence near sea it is because there the temperature is more suitable to 

its vegetation. The olive tree commences to vegetate when the temper. 

ature is at 12 centigrades above zero, and blossoms at 18 or 19 centi- 

grades. A temperature of 5 below zero, followed by a sudden thaw, 
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operated by the sun’s rays, is sufficient to kill it totally at the base. 

With a lower temperature, not followed by sunny days, the plant does 

not suffer as much, as it can stand to a cold of 10 centigrades below zero. 

It is not so much the cold weather that injures the olive growth as it 

is the frequent change of cold weather to warm, and the often melting 

of ice. 

One of the greatest enemies of the plant is frosty weather, espe- 

cially when the snow fallen on the branches dissolves by the sun’s 

rays and congeals again during the coming night; at 12 below zero 

it not only kills all the leaves, but even the trunk and its roots to the 

ground. 
A cold of equal intensity is more fatal during the spring season 

than it is in winter, for the reason that the plants are then in a state 

of vegetation, and consequently the new sprouts are ruined and de- 

stroyed. 
A cold in a vaporous atmosphere hurts more than in a dry one, and it 

is for that reason that with the same degree of cold the olive plants on 

plain lands, because in a vaporous atmosphere, become more damaged 
than those Jocated on hills. The altitude which the olive tree can 

attain varies according to the several regions in which it is cultivated. 

In central north Italy, for instance, it ordinarily trespasses 500 meters 

above sea-level, while in Sicily it goes over 700 meters. But Professor 

Alvi assures me that he has seen elive trees inthis island at 800 meters. 

It is proper, however, to note that if at the extreme limit of altitude the 

olive tree can vegetate, it is impossible there to bear fruit. Hence, 

planting in such localities does not pay. I may here give the agrarian 

climatie temperature in Sicily, which is divided in three different zones, 

viz, the marine or warm climate, the medium or hilly temperate, and 

the mountainous coldone. The height of the first is considered to be 

from 0 to 600 meters above sea-level ; the second from 600 to 1,100, and 

the third 1,100 to 1,800. 

The following table shows the several principal products cultivated 

and grown in same: 

{Agrarian climatic zone in Sicily.] ‘ 

Esti . Second zone (hilly land, temper | Third zone (mountainous cold 
First ene a ee ate climate, from 600 to 1,100 | chmate from 1,100 to 1,800 me- 

meters). ters) 

Olive trees, Corn. Drairies. 
Vineyard. W heat. Chestnut. 
Sumac, lforse beans . Oak trees. 
Fig trees. Pisticenio trees . Tlox, 
Prickly pears. Ryo, Pine trees. 
Almond trees. Barley. Beeok trees. 
Oranges and lemons. Cheatnut trees. 
Cereals. Filbert trees. 
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Situation.—The success of olive culture greatly depends on situation 

and soil. Calculating the method of vegetation of this plant, it may be 

determined that in warm climates situations facing from east to north 

are to be preferred, so that the plant will not suffer from the summer 

heat. In climates less warm, however, an eastern exposure is best, 

and in climates of the last zone a southern exposure is best. As above 

stated, in climates less warm the expositions to east are to be preferred, 

but if the locality is subject to frequent white frosts, then it is better to 

cultivate it in expositions facing west and north, for the reason that 

exposed to east the plants covered with white frost, and quickly touched 

by the morning sun, the sudden change from one temperature to an- 

other, they run the risk of getting dried. 

As far as inclinations are concerned, those of hilly and rolling ones 

are to be preferred, for the reason tbat olive plants cultivated on flat 

land, although they present a flourishing vegetation, yield fruit too 

rich in oil, while those situated on hilly and rolling land give best re- 

sults. The same may be said of the trees planted in a mild tempera- 

ture. 
In flat land the fruit sets badly, becomes watery, yields less oil, and 

more dregs, is subject to fall before maturity, and is easily assailed by 

insects and disease. The trees on the highest zone of temperature suf- 

fer from the cold, and have of course less duration. It is, therefore,wise 

that in planting an olive grove preference must be given to middle 

altitude of hilly and rolling lands without calculating the majestic 

aspect the trees may show on flat soils, for their fruit yields but a little 

oil. 
Soil.—_The olive tree is a plant which adapts itself to any soil, 

evep to the most sterile ope; but it does not give everywhere the 

same quantity of fruit. In the soil it likes a certain coolness, but not 
exceedingly, for the reason that too much dampness, stagnated in 

the ground, renders it too hard, thus causing damage both to roots 

and trees. 
The best soil for olive culture is the calcareous siliceous-argellaceous, 

rather deep and permeable. A stony soil, covered with a little ground 

sufficient to let the young trees vegetate, may be adapted for the olive 

culture. The proofs thereof are the trees grown on the hills around Mes- 

sina and on Mount Etna, which are covered with but a few centimeters 

of ground. In compact soil and those on impermeable subsoil, the 

olive plant dies. 
Fertilizing —The manure adapted for fertilizing the olive tree must 

be subordinate to its composition. 



644. FRUIT CULTURE IN FOREIGN COUNTRIES. 

From the analysis made by Duracher and Malaguti, the following 

has been obtained, viz: 
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In the leaves .. ol OOF Ve ccase, 7.31 | 21.93 | 7.98] 1.64] 20.88] 6.1L] 5.39) 2.37 
In the fruit.... -| 7.13 | 20.51 | 10.25 | 22.91 | 10.53 | 4.60] 12,41; 2.59 | 7.92 ]...... 

Total -cisateisitccersie coarse 59.34 | 20.51 | 24.79 | 64.96 | 28.66 | -9.67 | 47.04 | 13.13 | 25.47 | 3.63 

From the above table it seems that the olive tree contains mostly all 

the muterials generally needed by other plants, and that lime, flint, and 

phosphoric acid are the most in proportion of other materials. Conse- 

quently in manuring said plant, the compost is to be made accordingly, 

in respect to others shown on the table. But many of said materials 

are contained in the soil, and in such cases it would be superfluous to 

add others. Therefore, it is necessary to learn the composition of the 

soil in order to know and to be sure how to properly manure the plants. 

Besides the above materials, well-decomposed excrements of any ani- 

mals, as well as wood-ashes, etc., make also a good compost for manur- 

ing, and the proper time to do it is after the winter season, when through 

the watering vehicle the materials are absorbed in the ground. At 

last, in manuring the plants the material shown on the table must not 

be neglected, and of which potash, soda, magnesia, lime, silices and 

phosphoric acid must be more in proportion, as such composts greatly 

benefit the olive culture. The quantity of manure to be given to each 

tree varies according to its size, quality, and composition of ground; 

and it is therefore impossible to establish a certain quantity, and the 

best thing to dois to manure annually with a little compost, except in 

cases where a plant shows dullness, when a good dose of manure could 
be given in order to make it revive again. 
Propagation.—The olive culture can be propagated, by (1) semi 

(seeds) ; (2) ovoli (springs); (3) talee (stocks); (4) polloni (sprouts); 
(5) tronco vecchio (old trunk); (6) olivastrelli (olivasters). 

All the plants derived from any of those propagated must be grafted, 
as they generally grow from a wild state. BException, however, is to be 
made in the case of young trees derived from stalks taken from the 
upper grafted trees, or from plants which needed no cratting, and those 
which are obtained from springs, sprouts, and old trunks. 

Propagating by seed.—Tuis system, although requiring more time for 
growing and fruiting, as a method of propagation deserves to be appre- 
ciated, for the reason that plants originating from seeds are of longer 
duration, become larger, and better withstand cold weather, iusects, 
and diseases, 
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To carry out propagation by seeds it is necessary first to prepare a 

good sized seed-plot, enough to contain all the young plants develop- 

ing therefrom, and there to remain for three years, after which time 

they are to be planted in a reservoir for replanting. The seed plot 

must not be exposed to the uorth, and the ground must be clear of roots 

and flint-stones. In winter it must be richly manured with animal ex- 
erements, not quite decomposed, the ground deeply dug up, and always 

kept free of grass. During the spring and summer seasons it is neces- 

sary to keep it fresh and water it whenever necessary to help the seed- 

ling to sprout. In July the young plants are out of the ground, and in 

November they are 4 or 5inches high. During the second year the seed- 

plot is to be worked the same as the first year, and in October, or in 

the coming spring season of the third year, the young plants are large 

enough to be transferred to the reservoir by taking off all the little 

branches therefrom. 

Propagating by ovolii—The ovoli (spring) is a bud found on rooty 

stumps and on the larger roots. It has the shape and the size of a 

goose’s egg and shows out from the bark of trees. From each adult 

plant uo more than three or four ovoli are to be taken off, otherwise 

you hurt the tree. To obtain ovoli or talee instead of ruining many 

plants it is better to cut down one or two trees, from which a few 

hundred of them can be obtained for propagation. The said trees, 
however, must be of a good quality, apt to produce fruit of 

a white and juicy wood, and not reddish or veined. The 

springs on the roots are to be preferred to those located on 

the stumps of the trees, for the reason that the former are 

always more tender and juicy; hence better adapted for 

budding. 

Propagating by talee (stocks).—This is simply dune by cut- 
ting off from the best fruiting plants a bit of branch about 

14 feet long (Fig. 4), which is laid in the ground by the 

jargest end deeper down. The trees of the said stocks must 

be vegetating and of a large size, with thick bark, and well 

furnished with gems, wherefrom it iseasy for rooting and 

budding. In order to succeed, however, it is necessary to 

lay it horizontally in a reservoir facing the same direction 

of its plant. Besides single talee propagation can also be t. 

done by talee composta (composed stock, Fig. 5), which be- Fis. 4. 

forehand needs to be placed in a temporary reservoir, and only when 

supplied with roots and buds is planted in another one. This method 

of propagating requires the identical work like the single talee, by 

placing it horizontally in the ground, the largest end deeper down, as 

Fig. 6. 

After one year the young branches will provide themselves with 
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leaves and roots, when the stock will be cut in pieces and each piece 

planted in the reservoir. (Fig. 7.) 
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Propagation by polloni (sprouts).—Between the intersection of roots 

with the trunk of the lar gest roots on the base of trees sprouts gener- 

ally grow up, the same as In other plants, from which good advan- 
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tage can be obtained in propagating the olive growth, as this is the 
quickest mode of all. Very often it seems sprouts are provided with 
roots, and if they spring up in great number from the plant some are 
dug up, leaving the largest and most vigorous ones and covering their 
bases with earth. 

Propagating by tronchi vecchi (old trunks).—Advantage can also be 
derived from old trunks in the propagation of olive trees. 
When a plant dies and contains living roots you see a great number 

of sprouts growing therefrom, which are also useful for propagation, 
and for which use those most vigorous and largest are left on the 
mother plant well covered with earth, and the smallest ones are taken 
out to let the former have more space. In this state of growing they 
are left until their young trunks grow as thick as 14 inches in diameter, 
after which they are koed up and detached from the mother plant, 
transported to the reservoir, and planted at the distance of 2 feet from 
each other. Where the sprouts of the dead plant are not many, then 
it is better to leave them attached to the same. 

Propagation by olivastrelli (olivasters).—Where the olive tree grows 

spontaneously in a wild state, and is not touched by animals’ teeth, care 

can be taken of it until it grows to a proper size, when it is transported 
to final position, or planted in the reservoir, at a distance of 2 feet each 
side. 

It 1s, however, worthy of note, that of all these methods of propaga- 
tion, the oue operated by seeds is the best, for the reason, as above 
stated, that plants so propagated live longer, and better resist the cold 
weather. Inpropagating by stocks the character of the tree wherefrom 
stocks were derived is perpetuated.* 

Grafting.—Following the propagation, I ought to proceed with the 
reservoirs, but as the small plants propagated by the methods above 

stated, must be, in most cases, grafted, which can be done in the reser- 

voir as well as in final stay, I proceed about the grafting in reservoir, 
Plants propagated by seeds, springs and sprouts derived from graft- 
ing, as well as those from roots of trees already grafted, and those 

Spontaneously grown by seeds in a wild state, need, of course to be 
grafted. 

The olive tree can be grafted by several methods, and they are as 

follows, to wit: (1) A scudetto (shield), Figs. 9,10, 11; (2) An anello 
(ring); (3) A corona (crown). 

The first method is mostly used in Sicily, on account of its simplicity 

and certainty ; the second oue is seldom used, because it is difficult and 

it is operated late in the spring. The third one, Figs. 14, 16, 17, is prac- 

ticed for adult plants, and likewise in the late spring season, when the 

plants are in a state of anger. Here I do not proceed minutely in de- 

*Prof. A, Alvi’s report. 

1564——17 

® . 
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scribing the several methods, as grafting is well known by every agri- 

culturist in the United States. 

Fig. 10. Fia. 9. Fie, 11. 

Treating plants in the reservoir.—W hile the plants develop in the reser- 

voir, it is necessary to predicate all the possible intelligent care, for the 
4 

Fia, 14. 

reason that if they are negiected, they will be of poor. fruiting produc- 

tion. 
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As to the length of time to keep them in the reservoir, several emi- 

nent agriculturists differ in their opinion, to wit: some propose five 

years, while others advocate fourteen. Practical observations, how- 

ever, have proved that allowing plauts five years in the reservoir, they 

can never acquire sufficient roots to be transplanted for final stay. On 

the other hand, if left for fourteen years, on the seventh or eighth year 

one half of them, the odd ones, are to be transferred in another reser- 

voir, as the one would not be large enough to contain all the young 

plants located therein at a distance of 2 feet apart as above stated. It 

is therefore advisable, in Professor Alvi’s practical experience, that the 

proper time of allowing young plants in the reservoir is from seven to 

eight years, counting the time of the seed plot. 

For the first two years, keep the young plants clear of little lateral 

branches, but leave the leaves remaining on the arm pits. Fasten the 

little stocks on sticks placed alongside of them in order to protect 

them from strong wind or stormy weather. Water the reservoirin case 

of long drought and fence it to prevent animalsfrom destroying it, and 

always keep the ground clear of grass. 

From the second to the fifth year treat the plants as above stated; 

only on the fourth year change the sticks for larger ones in order to 

better sustain the growing plants. On the sixth year they areina 
state of designating the shape you want them to grow. 

The height of the trunks principally varies according to the situation 

of the ground wherein the plants are to be located for final stay. If 

the soil is fertile and fresh, they (trunks) can be left at about 6 feet high 

from the base, and if it is arid at about 4feet. The reason for this is, 
that the shorter the plant the more vigorous they grow. And as Col- 

umella said on this subject: “ Lactius enim frondat. Hxiguus admodum 

supra scrobum emineat.” 

Having thus fixed the height of the trunks all the young branches 

grown under them are to be takéu off, and to the main sprout growing 

high must be done the same, and by leaving on its upper end about from 

five to eight branches well distributed around the same, in order to 
form the head of the trees. 

Another method in fixing the height of them is by cutting all the 

branches of the plant to the fixed point of height, in order to permit its 

roots to develop and to incorporate themselves in the soil before the 

plant requires nourishment, and at the same time sprouts will grow to 

the desired height. 

Transplanting for final stay.—We have learned up to this the sort of 

land and the exposition better adapted for the olive culture, as well as 

the several methods of propagation and the treatment to be given young | 

trees in the reservoir. I now deem it proper to treat about the system 

of removing them therefrom, and the distance apart to be left between 

them. Further, I will proceed with pruning, and of the several insect 

pests and diseases afflicting the precious Minerva’s plant. 
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When a grower is to transplant young trees from the reservoir to final 

stay it is necessary for him to establish a plan, and decide whether he 

wants to exclusively form an olive grove or together with plants of 
other fruits. 

The disposing of planting in different manners is subordinated more 

to the inclination of the land than to the grower’s faculty. The land 
may be too hilly or too flat. In the first case, it is better to plant all 

the land exclusively in olive groves, and in rows for the reason that dis- 

posing them with plants of other fruits between they would yield less 

fruit, besides rain-fall on hilly soil washes out the necessary elements 

of their growth, and the roots of the other plants would always be 

exposed. 

The several dispositions to be given to olive trees, and the inclination 

of the land, determine the distance apart between the trees. If a cer- 

tain area of land is desired to be exclusively cultivated in an olive 

grove, the distance apart between the plants is to be such that, in the 

spring equinox, a plant must not shade the one standing by in the di- 

rection from south to north. For that purpose a distance of 16 feet 

apart is sufficient. In a very rich soil, however, where the plant can 

grow very large, this distance must be doubled, 32 feet. 

The inclination of the land for the grove properly adapted to the cul- 

tivation must be running from north to south, for the reason that if ex- 

posed to north entirely the culture would be retarded by cold weather. 

Disposing the plants in rows, however, with the object of locating 

plants of other fruits between, the distance amongst rows must be 32 

feet and 22 feet between plants of the same row. 

The best disposition to be given trees is the hexagonal one, as shown 

in Fig. 25, for the reason that if it rans from south to east the plants 

will be in a position quite open to the sun and will vegetate and grow 

well. 

The proper time of transplanting from the reservoir to final location 

is the month of July or August, when ditches, either round or square, 

of 4 feet wide by 3 deep, will be dug for planting the young trees taken 

from the reservoir on hilly or rolling land. If the ground is flat, the 

ditches must be no deeper than 8 inches, and if on inclining soil 16 

inches deep. This done, throw therein some filling of old plaster or 

old mortar with some stratum of good earth, wherein place the tree 

with the roots well scattered around the base; cover the same with some 

earth again, manure over it, and some wheat husk or hashed straw to 

keep the soil fresh during the summer and to nourish at the same time 

the tender roots. Shake the trunk alittle, so as to allow the ground to 

be well settled between the roots so that they will be easily rooting. 

After this operation has been done, cover carefully the ditches with the 

same ground removed therefrom. On the upper side near the plant 

form a sort of a little basin, so as to hold the rain-water to water the 
same, ; 
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In the summer, if a long drought should prevail, they must be 
irrigated. 

Fic. 25, 

Pruning.—An old motto in Sicily says: “ He, who works a growth 

demands the fruit; who manures it obtains the fruit; and who prunes 

the tree forces the growth.” 

The principal forms to which olive trees can be reduced are four, to 

wit: Al albero (shape of a tree), al pino, (shape of a pine), al paniere 

(shape of a basket), al umbrelia (shape of an umbrella). 

The first form is mostly used in Sicily, in Calabria, and in some parts 

of the Roman and Tuscan provinces. It consists in leaving the tree 

taking its natural habit, the pruning being limited by cutting now and 

then all the dried and broken branches and all those deviating the 

humor from the central trunk. The form al pino called also “cone,” 

is more correct than the former, and consists in allowing the branches 

to be disposed in a shape without hurting one another, thus forming a 

good exterior without exceeding leaves. 

Pruning al Paniere, called also vaso (vase) consists in taking off the 
main trunk all the disfiguring branches to make a tree look in the 

shape of avase. The olive plant so pruned appears with all the branches 

well ventilated, and, therefore, besides producing the great, quantity of 

fruit, it furnishes them completely matured. For this reason pruning 

al paniere is considered as the most advantageous one, and the same is 
generally used in this island. Finally, a good pruning must be based 

upon the following principles, viz : 

(1) An olive plant produces no fruit on new sprouts before two 
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years’ time, for the reason that said sprouts in the first year bear no 

fruit but simply develop and bud fruiting gems, in the second year, 

when they will grow larger for blossoming, setting, and fruiting. 

(2) The blossoms do not set neither produce fruit if not exposed to the 

sun rays during the longest part of theday. This fact must not be neg- 

lected by the pruner when he applies his pruning-kuife, if he wants to 

gather the fruit. He must always prune so as to let the fruiting 

branches be exposed to the sun so that its rays will penetrate through 

the plants, as those thickly loaded with branches and leaves not pruned 

as above stated, bear less fruit than the former. 

It is necessary for growers to keep those facts in mind, if they would 

succeed in this culture. 
(3) The horizontal and bending down branches produce a great many 

fruit, while the vertical ones bear none. The pruner must consequently 

turn his attention to raise the plants as above stated, and not in a ver- 

tical shape. 
(4) When a plant has a great number of bearing branches, the fruit 

will naturally be small, yield less oil, and the crops will be biennial. 

To avoid this the smart pruner should simply leave a certain number of 

the most vigorous branches sufficient enough so as not to force the 

plants, for by so doing they will render larger olives and more oil every 

year. 

(5) The olive trees being of so many varieties they consequently re- 

quire different treatment. To keep in mind the several varieties of 

olive plants while the pruning is going on, it must be indispensable for 

the pruner to know that there are some branches tending to grow up 

straight, while others incline downward. 

In the first case the former are not to be forced to grow low in a close 

shape, but simply prune them yearly, and try to prevent them from 

growing too high, and allow them to retain all the lateral branches ex- 

cept the dried and faded ones. 

(6) The olive plant, according to the ground, its exposure, and the 
height where it is located, vegetates and bears fruit differently. The 

quality of the soil has a certain noted influence on the vegetation of the 
olive tree. If the soil is argillaceous and too rich of vegetal and fer- 

tilizing matter, then little pruning is to be done, for the reason that 
the quantity of strength the plant draws therefrom permits it to main- 

tain a large number of branches. If, on the other hand, the soil is poor, 

thatis loose siliceous-ecalcvareous, then itis necessary tocut many branches 

off, for the reason that the littlo sap the plant draws from the soil is not 
sufficient to nourish many of them. 

(7) The plants must be divided into three categories, according to 
where they are located: (a) All the plants on argillaceous rich soil of 
the warm zone; (b) all the plants on calcareous soil of the middle tem- 

perate zone; (¢) all the plants on the poor siliceous soil of the high 
cold zone. 
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In conclnsion a good pruning consists of (a) suppressing all branches 

tending to ;;row up straight, as they are very exhaustive; (b) cutting 

down all the parts from the plant, all the dead branches as well as 

those broken by the wind, and those growing longer than others; (c) 

suppressing all the sprouts developed in the plant during the year, leav- 

ing only some terminal ones, and some others grown near those having 

the force to bear. If many new sprouts were left on the branches, 

the majority of them would fail to bear, because the sap the branches 

draw could not nourish them all. Pruning in such a manner that the 

plants would grow in proper form, the branches should be well disposed 

without confusion, and the lower ones bending down would cover a part 

of the trunk. Another operation essential for the pruner to know is 

that if the trunk contains dried bark, knotty and partly detached from 

the wood, he should cut it off with a well sharpened tool, for the reason 

that in so doing he cleans the trunk from insects wherein they lay their 

eggs. Another advice to the pruner is that, following the years in which 

the plants bear much fruit, itis always better to shorten them a little, 

as it is proper to leave others longer, which during the years produced 

less. 
In conclusion, following the rules above stated, the pruner can be sure 

of his success, provided, however, he will, with sharp eye, carry them 

on in accordance with the above instructions, always taking into ac- 

count the local climate and condition of the soil. These rules and modi- 

fications are the results of long experience. 

Insect pests.—The olive has the most fearful enemies which attack it 

in every way most terribly; in fact, insects, diseases, and inimical 

causes, more or less, make a slaughter of it. 
Arrayed in first line are the insect pests attacking the fruit, while 

others attack the wood and the leaves, thus hurting it in every way. The 

most terrible is the mosca del? olivo (olive fly), or Daco delle ulive, known 

as Musca olew, Dacus oleew, Cynips olee, Stornomus keiront. 

The dacus is a small fly, about half the size of our common fly, and 

precisely as seen, greatly enlarged, iu Fig. 27. It is an insect with 

orauge yellowish colored head, green eyes, yellow breast, with two 

black points. The female Dacus has on the extremity of its abdomen 

a sheath of black color, wherefrom it throws an arrow, piercing the 

fruit, wherein it deposits its eggs. This insect is so pernicious to the 

olive culture as to shorten two crops out of three. It works as fol- 

lows: 

As soon as the olives are formed the female Dacus throws its arrow, 

pierces the olive skin, shakes its wings, and into the pulp lays one egg, 

(Fig. 28). This done, the insect takes rest by cleaning its body asa 

sign of satisfaction, and then flies away to other olives to perform the 

same operation until it deposits from 300 to 400 eggs into as many olives. 

From the egg, in a short time, you see a certain soft whitish larva with- 
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out feet (Fig. 29), which, staying fifteen days in the pulp, digs a verti- 

cal gallery through till it reaches the stone and diverging thereby. 

Fic, 27. 

As soon as the larva is fully grown it gets near to the out fruit by 

enlarging the canal made by its mother on depositing the egg, so as to 

let the grown insect come out. 

Fic. 28.- Olive intaccate dal Daco per deporvi le uova. 

Twelve days from the time the larva is transformed in nymph grows 

the fly, and the insect is formed in twenty-eight days, counting the 

time from depositing its egg. 

Tia, 29.—Larva o ninfa del Daco. 

The Coccinigltia (female Coccus) is another insect damaging the olive 

, tree, which stays for several months immovably attached on the branches 
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and on the leaves. When ina state of reproduction it lays thousands 
of eggs, seeming as excrescences of the trees. The male Coccus looks 

different from the female, as shown in (Fig. 31), enlarged. 

Fie. 31.—Cocciniglie maschio e femina ingrandite. 

In the month of May the female lays about 1,000 eggs, which it covers 

and then dies, thus protecting the future progeny with its corpse. 

The eggs under such protection open one month later and precisely 

in June, giving life tolarve which develop in the bed formed by the 

mother skeleton. 

The Coccus, attached to the branches and leaves of the tree not only 

sucks its juice, but prepares the tree for conditions favorable to the de- 

velopment of a fungus called ‘“antennaria olwophila,” “ cladosporium 

fumago,” or “torula olex,” which darkens all the plants with black, 

and makes it look lurid-like. 

In Sicily the olive plants are often invaded by the Coccus, and more 

especially en coasts fronting the African Sea. 

According to the Gasparin and Roches method of destroying the in- 

sects, it seems that sulphur sprinkled on the attached plants, as it is 

done on the vines for the crittogama, is a good remedy. 

La Tignuola (Tinea ole) is also an enemy to the olive plant. This 
belongs to the Lepidottert family. Its butterflies are very small, with 

grayish wings and mostly marked with whitish spots—(Fig. 32, enlarged.) 

Fic. 32. 

Theevening moths, which ordinarily come to our house to die, burned at 

the candle flame, are “ Tignole.” The grubs are very small, voracious, 

and causeimmensedamage. Their generationisasfollows: Inthespring 
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seasons these insects, derived from the first generation, produce eggs ; 

wherefrom grow larve, which voraciously devour the branches and 

sprouts of the olive tree. When it commences fruiting, the tignuole re- 

produce for the third time, after which they deposit their eggs at 

the base of the fruit, wherefrom new larve come out, and. stay there 

until they are in metamorphosis, and as long as the fruit remains on 

the tree. 
To destroy said insects, Prof. Achille Costa published the bibio- 

logia della tignuola, a copy of which I could not find in this city. The 

Punteruolo is a “ coleottero” belonging to the section of Xilofagi, and 

its botanic name is Philojotribus olew. It also causes much damage to 

the olive tree. Forits treatment the same Professor Costa published a 

report on the Agricoltura Meridionale (anno III, No. 13, 1880) and of 

which I could not procure a copy in this place. 

Another small colleottero, Rosicante dell olivo (olive-eater), is the so- 

called Hylesinus oleiperda, a dark-colored insect covered with hair. 

‘The larva is white and nests under the bark of the tree, and sucks the 

life of the sap branches in the cell which it digs, accomplishes its trans- 

formation, and flies away when perfected, about the month of May. It 

then joins the female, which, having been impregnated, goes upon the 

branches, whichit wounds to deposit an egg, which forms a larva, as 

above stated. To destroy the said insect some people propose to cut 

off the perforated branches from the tree, while others recommend, as 

soon as the insect attacks the plant and weakens it, to manure it, 

plow and water the same so as to make it revive again. 

La Cantaride (Cantharide vescicantoria) is another insect belonging to 
the coleottero order, tribic of the coleotteri vescicanti. From the deposi- 

tion of the egg and its transformation into a perfect insect 1t undergoes 

five stages, but oniy when it is perfected does it damage the olive tree. 

La cantarides appear in the month of June in extraordinary number, 

when they dart in flight on the olive trees, feeding on the tender sprouts 

and blossoms, and thus not only destroy the present crop, but even the 

one of the succeeding year. The cantharides are very common in con- 

tinental Italy but not so numerous, while here in Sicily they cause 

heavy damages, These agriculturists, however, perform an efficacious 

method, as the only one to destroy the terrible coleottero. It consists 

in shaking the branches early in the morning, and precisely when they 

they are asleep, to make them fall on sheets expressly placed under the 

trees. Thus gathered they are then sold to apothecaries for making 

blistering plasters. 

La Psilla del Olivo (Psylla olivina) as well as VAfide (Aphis adonis) 

form a sort of a white down under the arm-pits of the branches and 

leaves. The Aphis abide under the same, feeding on the humor of the 

trees, which become sickly and sometimes die if the infected branches 

are not cutoff at once. The said aphis, well known in the United 

States—for I remember my boys used to catch them on trees on Canal 
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street at New Orleans—is also another dangerous insect to the precious 
plant. The same shown enlarged in Fig. 33 is destroyed with lye of 
lime. 

Tia. 33, 

The Psylla, when in the state of larva, encircles itself in a sticky 
whitish matter, and causes the plant to droop. 

This disease is generally called here malattia del cottone (cotton dis- 

case), and the most energetic remedy is to treat the plant by cutting oft 
all the infected branches. 

Finally, the Cosso perdilegno (Cossuslegniperda) is the mostterriblein- 

sect, damaging the wood. The cossus when ina grubstateis bloodish-red 

on top and white-yellowish under. The butterfly deposits anegg in the 

bark, wherefrom grows a grub, which bores into the tree—into the heart 

of the tree—killing it at once; ifthe tree is young, the cossus is assisted 

in its work of destruction by a special liquor of a strong odor secreted 

by the insect itself, which softens the wood fiber. This terrible insect is 

difficult to be destroyed. It lives three years in a state of larva, and 

the butterfly is found in the spring and summer; consequently at such 

a time it is necessary to use a certain activity to destroy it. The nat- 

uralist Professor Boisduval advised the municipal authorities of the 

infected places to “ offer one lira of reward for every cossus caught as 
a good remedy to destroy the same.” 

Diseases.— Besides the said insects there are also diseases to which the 

olive plant is subject, such as (1) I? Chiodo o Rogna (the nail or scab) 
the cause of which is by some growers attributed to insect punctures, and 

by others to the imperfect ass‘miliation of the juices, which instead of 

alimenting the plant, accumulate at certain points, producing deformed 

excrescences, as in Fig. 34, a, a, a, a. 

Il Chiodo (nail) generally dilates in olive groves propagated by ovoli 

(springs), and greatly prevails where the forced method of propagation 

has been practiced. The extravasation may be caused by wounds pro- 
duced by hail, or by the bark cracking while the plants are in active 

vegetation, or by the ill-treatment to the bark while gathering the crop. 
The cause most common, however, is excessive pruning. 
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(2) Thereis La Fungosita vascolare (vascular fungus). 

(3) La Lupa (she wolf), is a very cancer to the plant, which, dlthonpti 

its exterior is sound it is rotten within, permitting the rain to enter and 

lodge in the interior. 

The lupa may be'apparent or not. It is necessary to extract it and 

thoroughly cleanse the infected part with a sponge saturated with a 

wash of ointment San Fiacre. 

Fig. 34. 

(4) Lo Serepolo (gap) is caused by excessive heat or cold. The gaps 

caused by the former are superficials, and are also cured with the same 
salve—San Fiacre. 

Among the parasite plants hurtful to the olives are noted the Muschi 

(musks), the Licheni (lichen), and the Borracina, which establish them- 

selves in the bark of trees, on which they live in part. 

The production of musks and lichens is due to the dampness abound- 

ing in some olive groves, or on account of the quality of the soil or 

little ventilation. To free the plants therefore from it itis necessary to 

scrape them with a well-sharpened spatula, and brush the infected part 
with whitewash on a winter day, but not cold or rainy. 

Besides those there is also I! Male nero (black disease), which is pro- 

duced by a fungus, botanically known as Antenaria olacophila, Chados- 
porium funago, which sometimes causes the plant to sicken and die. 

Its multiplication is due to presence of the Coceiniglia ; hence by destroy- 
ing the coccus you free the plant from the black disease. 

' Frost and strong winds are also enemies to the plant, and the damage 

which the former causes may be known only in the month of April or 

May, just at the time when it can be partly remedied. Sometimes it 

happens that through intense cold the plant dies at the base. In that 

case, if it is over thirty years old, the plant must be cut off near the 

ground so that new s;rings will grow therefrom, some of which will 

take the place of the dead plant. A long drought is also hurtful to the 

olive culture, for the reason that the plant loses its leaves, its vegetation 
is checked, and it vields no fruit. 

Strong winds may also ruin the plants by breaking the branches or 
dislocating them. Tinally, were J to mention other insects, diseases, 
ete, it might have a depressing efiect on the California growers. Oon- 
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sequently, I deem it proper to remind them that notwithstanding all 

the said insects, contrarieties, etc., in this island of Sicily, in an area 

of 104,585 hectares of' olive cultivated land, it yields an annual produc- 
tion of 730,238 hectoliters of oil, at the rate of 7 hectoliters per hectare, 
a good paying industry, besides many quintals of pickled and dried 

olives for home consumption and for foreign markets. 

Therefore I exhort the California agriculturists to go to work and dedi- 

cate themselves earnestly to the culture of that most precious plant, the 

olive tree, by repeating to them the celebrated Columella’s motto, Olea 

prima omnium arborum est. 

VINCENT LAMANTIA, 

Consul. 
UNITED STATES CONSULATE, 

Catania, January 22, 1890. 

ITALY. 

REPORY BY CONSUL-GENERAL RICHMOND, OF ROME. 

[Republished from consular reports No. 414.] 

Only one species of olive is cultivated in Italy, Olea Europea L. 

Varieties.—The widest spread varieties are the following: In Liguria, 

the Laggiasca and the pignole. 

In Puglia, the pasole, the ogliarola, the leccese, and the siracusana. 

In Tuscany, the morinelle, the morajole, the correggiole, the razze, the 

grosse, and the infrantoie. 

In Sicily, the ogliaja, the biancolilla, the calmignana, the caltabellotese, 

the cerasola, the calabrese, the patornese, and the giarraffa. 

Maturity.—After the tenth year the olive commences to bear some 

fruit, and reaches its full maturity of fruitfulness at the age of forty 

years. : 

Green olives.—For green olives the fruit is used of the Cucca or Pesaro 

in Tuscany, of the Orfana in Romagna, of the Morellara and the Giar- 

raffa in Sicily, and of the white olive in Ascoli. Of all these varieties 
the fruit is large and less saturated with oil than any others. 

Dried olives.—For dried olives the fruit of the common trees is best 
adapted. 

Vield.—In Calci a hectare of olive trees yields in abundant years 6.50 

hectoliters, or an average of 3.25 hectoliters. The expense of the first 

planting of a hectare of olive trees amounts to 3,292 lire; annual ex- 

penses 250 lire until the tenth year. In the eleventh year the trees 

begin to bear and reach the climax of their fruitfulness, as has already 
been stated, at the age of forty years. In the forty-first year the ex- 

penses of the hectare of olive trees have been 9,689 lire, and the average 
yield of oil per annum 3.25 hectoliters. The olives yield in weight from 
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14 to 20 per cent. of oil, and in volume from 20 to 24 per cent., accord- 

ing to the variety, the point of maturity reached, and the manner of 
extracting the oil. 

Planting.—The trees are planted from 12 to 18 meters apart, if they 

are of a very large and ligneous variety, or if vines or other plants are 

grown together with them. For short-stemmed trees the distance is 

shortened to from 5 to 8 meters. On hillsides the distance between the 

trees is reduced somewhat. 
Preserving.—Olives that are put in salted water, or in any other way 

preserved fresh and sweet, are gathered green; those that are to be 

dried are gathered ripe. Olives from which oil is to be extracted should 

be gathered when just ripe; uuripe olives give but little oil, and that 

of a grassy flavor, while those over-ripe yield abundantly, but the oil is 

coarse and rank. The time for reaching the proper point of maturity 

depends on the locality, the variety of olive,and upon the season; but 

when the first fruit drops spontaneously to the ground it may be takeu 

as asign that the cropis ready for gathering. Generally this takes place 

through December and January. 

The olives that are to be preserved fresh are first soaked in a strong 

lye, then, after having been put through several washings in clear water, 

they are placed in salted water, together with wild fennel. Finally they 

are put into water slightly salted, which must be renewed at least. once 

a month. 

Olives that are preserved dried are spread out in the open air, in some 

place exposed to the tramontana (wind), or else they may be dried in 

ovens. 

Extracting the oil.—To extract the oil the olives are placed in a crush- 

ing machine, where they are reduced to a paste, which is then subjected 
to a pressure sufficient to express the oil. 

Soil and climate.—The olive grows best on slopes, well sunned, but 

not too dry, and trees grown in such localities produce a very superior 

oil. In fertile plains and valleys a large quantity of oil is obtained, but 

the quality is inferior to that obtained from the hillsides. 

The soils best adapted to the growth of the olive are porous and 

rather moist; such are many chalky and argillaceous soils, also a yellow, 
sandy soil over argillaceous strata. 

Irrigation is not necessary in olive culture. 

Locality.—Olive groves are planted sometimes very near the sea, in 

places least exposed to the wind. 

LEwis RicHMoND, 

Consul-General. 
UNITED SrarEs CONSULATE-GENERAL, 

Rome, April 1, 1884, 
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ITALY. 

REPORT BY OONSUL ORAIN, OF MILAN. 

(Republished from Consular Reports, No. 414. } 

The superticies devoted to olive culture in Italy is approximately 

900,311 hectares (equal to 2,224,668 acres), and the total production of 

olive oil about 3,385,591 hectoliters (or 89,437,157 gallons), distributed 
as follows: 

Total produc- Fras Area of cul- A Districts. tivation. ae of olive 

Hectares. Hectotiters. 
Lombardy .- SOL 6, 381 
Venice 8, 536 9, 321 
Liguria .. 84, 931 343, 264 
Enilia 4, 694 14, 757 
Marches and Umbrii 76,271 195, 659 
Tuscany 119, 278 285, 006 
Lazio sh “3 41, 667 95, 834 
Soath Adriatic 270, 090 557, 649 
South Mediterranea: is 139, 928 636, 540 
SIGH .50 ceeswescsecs he 104, 373 730, 238 
Sardinia ee 51, 582 211, 005 

The reports of the Italian minister of agriculture contain much that 
is interesting in regard to this industry. 

The oliveis indigenous to Asia. It is mentioned in Genesis, Hesiod, 

and Homer, but was not introduced into Europe, according to Pliny, 

until the two hundredth year of Rome. It is hardy, and grows wild in 

southern Europe—Linnezus calls it Olea Huropea, as if indigenous to 

Europe. It is cultivated in Spain, Greece, Italy, Languedoe, and Prov- 

ence. The forty-fifth degree of latitude is considered the northern limit 

of culture. Great heat or cold is unfavorable to the plant. It is not 

found in Africa far from the Atlantic; and Humboldt noticed in various 

parts of St. Domingo and South America that it grew there without 

bearing fruit. It has been erroneously claimed that the olive would 

only grow near the sea. It is found at great distances inland, but 

abounds most near the coast, where the temperature is more congenial. 

The variation of altitude at which the plant can thrive depends upon 

the region. In central Italy the greater part of the olive zone is below 

an elevation of 500 meters, and in Sicily below one of 600, while in the 

basins of the lakes of Garda and [seo 450 meters is the extreme limit. 

At this extreme limit the cultivation is unprofitable, as the fruit often 

fails to matare. The plant requires a soft and temperate climate. In 

districts where the temperature is higher than required ky the plant it 

is cultivated by preference on elevated lands; in those where the tem- 

perature is low it is given a warm position. The north wind is the 

enemy of the olive. In the same region it flourishes on high lands pro- 
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tected from that wind, and languishes in low lands exposed to it. Upon 

the plains of Mugello and the Borgo San Lorenzo, swept by northerly 

winds, it will not grow, but flourishes 3 or 4 miles away on the hills-pro- 

tected by the Apennines. 

Cold affects the olive according as the atmosphere is dry or humid. 

The same degree of cold is more fatal in spring than in winter, because 

in the former season, the plant having entered the period of vegetation, 

the young and tender germs are injured; so by reason of the greater 

moisture the cold of the plains is more injurious than that of the up- 

lands. Nothing is more destructive than the formation of ice upon the 

branches after snow-storms. The greatest cold which the plant can 

resist is about 10° Réaumur; at 12° not only the leaves perish but the 

trunk and roots above ground. It sometimes suffers at even 79 when 

the cold is accompanied with humidity, or when the plant is in a state 
of vegetation. Sometimes the leaves are destroyed by a frost appar- 

ently light. The greater part of the olives of Liguria and Tuscany per- 

ished in the years 1709, 1782, 1820, and 1845. 
As to the soil there is not much difficulty. Only exceedingly light 

or wet land is bad for the plant. It does better ordinarily in argilla- 

ceous or calcareous earth, mixed with stones, to which its roots cling, 

holding steadily against strong winds. 

The olive is propagated in four ways—by seeding, by cuttings, by 

grafting, and by the system called ovolo. 

Italian cultivators generally adopt the last method, but as the others 

are not unfrequently used it may be useful to give some facts in regard 

to them. 

The manner of seeding is much the same as with other plants. The 

olive used for this purpose is selected from trees well grown, of a robust 

variety, possessing the qualities desired, and is stripped of its oily pulp. 

Seeding involves the labor of transplanting and improving by grafting, 

as the new plants raised from a given variety will not reproduce it, but 

return usually to the wild type. Another objection to this system is the 

slow growth of the olive. Hesiod said of it, ‘‘ Those who sow the seed 

never gather the fruit.” However, some use this method, as plants 

thus obtained have greater dimensions and a more perfect root system. 

When cuttings are used they should be young and vigorous, from 50 

to 55 centimeters in length, and about the size of @ man’s wrist. The 

bark must be bright, smooth, and sappy, and contain towards the lower 

part some knots, upon which roots form more easily, The cuttings are 

set in the ground in November in warm localities, and in February and 

March in temperate. About one-third of the cutting should be above 

ground, and the upper extremity, where cut, covered with grafting-wax. 

Although the olive is an exceedingly hard wood, it puts forth roots from 

cuttings as readily as the willow or poplar. Full-grown trees, even 

when much denuded of roots, can be transplanted from the forest, aud 

often when those in'the olive-yards are destroyed they are replaced in 

this way. 
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In the process of grafting sprouts are taken from the base of the tree 
and the operation performed as with other species of trees. 

The propagation of the olive by means of ovolo (eggs), called by the 
ancients occhi (eyes), is the usual mode, because surer, quicker, and 
cheaper than any other. Ovolo are woody excrescences on the lowest 
part of the trunk and on the roots of the olive, and so called because of 
a Supposed resemblance to eggs. These are detached with a sharp 
knife and put in the ground to the depth of 4 inches. This is done in 
November in warm districts, and in March where colder. When the 
ovolo germinates, one shoot is preserved and the others cut off. The 

preserved shoot is steadied agaiust wind by a stake to which it is tied. 

The plant thus started is removed after three or four years to the per- 
manent olive-yard. 

In most cases the olive has to be grafted, as the young plants usually 
take the wild type, and consequently yield only small fruit. 

By cultivation a number of varieties of the olive have heen obtained, 
differing according to localities; some distinguished by a greater or less 
vigor of plant, some by drooping, and others by erect leaves, and more 

especially by the form, size, and color of the fruit. The color varies 

from green to red, and in some cases to a purple, nearly black. Profes- 

sor Orphanides discovered in a grove of Attica an olive perfectly white, 

and which was exhibited at the Vienna Exposition under the name of 

Olea cucocarpa, or chionocarpa. Tavanti’s work mentions twenty-one 

varieties in Tuscany. Piconni observed sixteen in Liguria, and Caruso 
fifteen in Sicily. 

The extent and kind of pruning depends upon the variety of the olive, 
and must be performed with care. 

Composts of slow assimilation, such as horns, bones, woolen rags, ete., 
are most used. 

OLIVE OIL. 

The quality of the oil depends greatly upon harvesting the olives at 

the proper time. If this is done either too early or too late the product 
has a fatty flavor and odor. 

Italian oil.—The oils of Lucca, Calci, and Buti are the best in the 

world, and those of Umbria and Liguria are but little inferior. The best 
article is produced in moderately warm regions. 

Thus the oils of Italy are more esteemed than those of the Orient, 

and of the former the oils of Pisa, Lucca, Arrezzo, Perugia, and San 

Remo are better than those of Sicily aud the Neapolitan provinces. 

While soil, climate, and the variety of the plant affect more or less 

the quality of the oil, much more depends upon harvesting and pressing 

the olives properly. This is done much better in central Italy than 
farther south. 

Spanish oil.—Next to Italy comes Spain in extent of olive cultivation. 

According to Mueller the production of oil in that country is about 

1,135,750 hectoliters per year. It is chiefly cultivated in the basius 
156A4———18 
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Guadalquivir, Ebro, and Guadiana, and the product constitutes an im- 

portant branch of commerce for Andalusia, Aragon, Catalonia, Murcia, 
Navarra, avd the Balearic Islands. 

Spanish oils are very little esteemed, and their exportation is rather 

diminishing. 

French and Algerian oils.—In France the cultivation is confined to the 

southern districts, and covers 94,000 hectares, The production is about 

250,000 hectoliters. In Algeria about 150,000 hectoliters are produced, 

of a quality inferior to that of Italy, but better than that of Levant, 

Spain, or Portugal. 

Austrian oil_—In Austria the olive is a little cultivated in the southern 

Tyrol, in the territory of Gorixia, Gradisa, and Trieste; more exten- 

sively in Istria and Dalmatia. The yearly production is about 264,000 

quintals. Of the preduction in Greece accurate statistics are wanting, 

though it is known that the cultivation is extensive. 

Ottoman oil.—In the Ottoman Empire it is cultivated in Syria, Brussa, 

Roumelia, and in the islands of Candia, Cyprus, Metilino, Samos, and 

Rhodes. 

Greek oil.— Grecian and Turkish oils are, however, only used in Eu- 
rope for the manufacture of soap. 

PRICES OF OLIVE OIL. 

The price of olive oil fell from 170 franes per quintal in 1879 to 120 

francs in 1882, and the several grades of this afticle are quoted in the 

Bulletin of Agriculture, of the 8th instant, as follows: Oil of Lucca, 168 

to 195 francs; olive oil for burning, first quality, 85 to 88 frances; second 

quality, 78 to80. The cause of this depreciation is the few uses to which 

olive oil can be pat and the increasing competition of seed oils. The 

larger olive harvests in Italy and the whole Mediterranean basin is an- 

other and lesser cause. The competition is principally with the kinds 

of olive oil used for industrial purposes, and which represent about two- 

thirds of the entire production. Alimentary oils scarcely feel this com- 

petition. In the retail market the price of the oils of Lucea and Barri 

has been almost unchanged, and the demand for them abroad fully sus- 
tained. 

COTYON-SEED OIL. 

The seed-oil industry is assuming considerable proportions. Several 

kinds of this oil were exhibited at the Milan exposition in 1881, and 

classed among alimentary oils. There were some beautiful specimens 

of sesame oil exhibited by Messrs. Scerno & Gismundi, who were then 

producing 30,000 quintals per year. 

The importation of cotton-seed oil was arrested in 1882, since which 
the demand for oleaginous seeds has increased. In 1882 the importa- 
tion of these seeds amounted to 252,835 quintals, being 52,335 quintals 
more than the previous year. It is therefore urged that a duty should 
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be imposed on all imports of seeds and seed oils if it is to be continued 

on cotton-seed oil. 

[t is claimed that the duty on cotton-seed oil has served no good pur- 

pose; that the mixing of cotton oil with olive was not prejadicial to 

health, and that the mixture is now made with oils from flax and nuts, 

and other deleterious substances; and that the competition formerly 
coming from cotton oil has been replaced by oils of other seeds and by 

nut oils. 

It is stated on good authority that no practical method exists by which 

these mixtures and their properties can be detected, and it is felt that 

frauds will diminish, and the public good be promoted, when prejudices 

against good seed oils disappear and they are sold under their true 

names. 

DunHAM J. CRAIN, 

Consul. 
UNITED STATES CONSULATE, 

Milan, November 10, 1883. 

GENOA. 

REPORT BY OONSUL FLETOHER. 

[Republished from Consular Reports, No. 414.] 

Varieties.—The best olive oil is extracted from the following-named 

trees: 

I. The Giuggiolina, known as the Lavagnina or Taggiasca. 

II. Radiola or Razzuolo and Pendolina. 

J1I. Grappolosa or Merlina-Pignola doppia. 

IV. Tondolina or Pignola. 

V. Martellina or Martena-Papollina. 

Seeding and planting.—The length of time between seeding or plant- 

ing and fruit bearing depends altogether on the manner in which the 

work of cultivation is performed. If trees are raised from seed, sixteen 

years is allotted before frnit bearing; if by sprout, plant, or shoot, it 

depends on the age thereof; if by snags, it will take from twelve to 

thirteen years before a crop can be realized. A full crop can not be 

expected till the tree reaches twenty-five or thirty years. 

Plants brought up from seed and shoots must be ingrafted ; otherwise 

the trees and fruit remain wild ; snags also; in fact, all must be gratted 

if taken from the root or below the graft of the parent tree. 

The mode of cultivating olives in this province is as follows: 

Olives are multiplied by shoots or sprouts; they are, when suflicient 

vitality is assured, replanted in the soil where it is designed they should 

grow; they are mulched every three years with mauure of slow decom- 

position as, for example, the scrapings off horns, grounded hoofs, woolen 

rags, and stable manure. Manure of quick decomposition is good for 
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only one year, and has this disadvantage, it develops more leaves. on 

the tree and rank vegetation than it does fruit. The trees must be kept 

clean, that is, free from sprouts and weeds; standing water must not 

be allowed around them, for in such case the wood will soon rot and be 

a subject for a malady called “lupa,” which very much shortens the 

life of the tree. 
Olive Regina, or queen olive, known in this province under the name 

of Olive of Spain, is a special quality grown from the imported tree cul- 
tivated for special purposes. The fruit, however, contains but little oil, 

and that little has to be extracted before using the olive for culinary 

purposes. 
Production—If olive trees are well cared for they generally give 

abundant fruit when they attain the age of thirty years, and even long 

after this age they increase if properly handled. An olive tree is liable 

to live for centuries if not destroyed by the “ lupa.” 

The production of the olive depends on the care taken in its cultiva- 

tion, and much on the weather, for, be it understood, the fruit is ex- 

posed nearly the entire year, before maturity, to all atmospheric changes. 
The yield therefore depends largely on the meteorological vicissitudes 

of the seasons, and for this reason the exact figures can not be given. 

This much, however, can be said, an olive tree between twenty-five and 

thirty years old will produce about 3 gallons of oil. 

A hectare of land (=2.471 acres), in fine, if properly cultivated, ought 

to produce about 300 gallons of oil. Thesame measurement of land will 

produce better results providing the conformation of the soil permits the 

trees to be set closer than 12 meters, or about 40 feet, apart. The olive 

crop can be considered only from a biennial stand-point, and the above 

is the average for two years. 

The relation between the weight of olives and the quantity of oil is 

not constant in all crops, nor equal on all lands, for this reason: On 

flat lands and in places where rains are frequent less oil and more water 

exists in the fruit; on the other hand, if the grove is on the hill-side the 
proportion is as one to four, or one gallon of oil from four gallons of 

fruit. 

The distance between trees on lands exclusively devoted to olives 

should be about 50 feet—if on flat land and in orchards—on hill-sidés 39 

feet, or even less—always less on pedente or abrupt inclinations. Flats 
are especially prepared on hilly lands, and so arranged that the roots of 

one tree can not run down and interfere with those of another. In other 

words, the roots of trees are limited to certain space by the erection of 

stone walls, and when thus arranged the olive plant will flourish at a 

distance of only 30 feet apart from its neighbor. 

Pickling.—For pickling purposes olives are gathered before they 

change from green to a reddish color. The faintish tinge from the 

original green indicates incipient ripeness. For pickling, olives are 

usually gathered toward the close of August. The olive must be fully 
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ripe when picked for oil. When matured it drops from the tree. This 

occurs late in the fall or early winter, as in all its stages, from bud to 
full-grown fruit, the atmosphere also has its influence in bringing the 

olive to maturity. 

For table use you have the olive in three ways: 
(1) Pickled green. 

(2) Dried when ripe. 
(3) Pickled when dead ripe. 
They are prepared as follows: The green olive is placed in a strong 

solution of lime long enough to take the oily substance out; the well- 

matured olive is dried in the sun; the ripe pickled olive undergoes the 
same process as the green, only salt is used instead of lime. Further, 

the green olive, when purged of oil, is conserved in salted water. The 

dried olives are placed in jars, with sufficient oil on top to prevent the 

air drying and oxidizing the bulb, but no oil is allowed to sink to the 

bottom of the jar, for fear of getting rancid and thereby communicate 

a bad odor to the fruit. Aromatic herbs in certain quantity are gen- 

erally used to aromatize the fruit preserved in this way. The ripe olive 

is pickled in brine of salt, as stated, but the brine is frequently changed 

in order to extract the oil and sour flavor. The olive must not be too 

salt. When prepared as given above olives will keep a long time. 

Oil extraction.—Oil is extracted from the olive by crushing the fruit in 

astone press. When acertain quantity are reduced to a pulp the crushed 

mass is placed in a sieve-like receptacle, and this mass when pressed 

produces the oil. Pressing by hydraulic engines has been tried in the 

past, in order to obtain a larger quantity of oil, but this power proved 

too greatin that it actually spoiled the oil. Such a pressure is used now 

only for extracting oil from husks. 

Results.—The best results in olive culture are derived from hill-sides 

and protected by sea winds; in such locality even the most gentle and 

tender kinds are comparatively safe. Olives raised on flat lands, as 

elsewhere mentioned, contain more water, for the reason that they are 
not sufficiently exposed to the sun (on account of mountain shade), 

and are always liable to be frost-bitten. Even on table-lands the olive 
is often damaged by winds, which forces the fruit to fall before matu- 

rity. Cold winds always hinder the growth of olives, and they are 

especially damaging to young branches. 

Soil and climate—In Liguria, including all the province of Genoa, the 
highest elevation of land on which the olive is cultivated ranges about 

1,600 feet above sea-level; the orchards, however, are all in the south 

side of the hills and protected by lofty mountains from north winds. 

The olive tree will prosper in almost any kind of soil, rocky land in- 

cluded, except that of a sandy nature; the latter absorbs too much 

heat, and therefore cause rapid evaporation, which deprives the soil of 

the necessary moisture in summer. Very damp soil is prejudicial for 

the reason that the tree is liable to the ravages of the “lupa.” Olive 
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groves are not irrigated in the province of Genoa; the soil is generally 

considered strong enough to retain moisture a long time, even in the 

dryest seasons. Young plants are watered, however, in the summer, 

but great caution is practiced in this work, for too much moisture in- 

jures the roots and then comes the “lupa” plague. Throughout this 

entire province the olive orchards are all on the sea-coast; they extend 
inland but a short distance. You can find inland places, however, 

where olives would bear well; that is to say, in situations where the 

temperature undergoes no serious change. 
The price of olive oil varies according to the quality and quantity of 

the crop. For same reason the average annual yield can not be given. 

On these points I particularly inquired, but failed to obtain satisfac- 

tory answer. 

Cost of cultivation.—Answer 5 and 6 give possible yield under ordi- 

nary conditions, so I pass to the cost of cultivating olive groves. The 

work is divided into two parts each year, first, plowing so-called flat 

lands and hoeing hill-side orchards; second, clearing the ground of 

weeds. 
The following statistics were given me by a gentleman experienced 

in olive culture, and while his statements may not be as clear as de- 

sired I can not do better than give them as narrated : - 
One day’s plowing costs 11 francs ($1. 90), and two days with the plow 

is sufficient for a hectare of land (2.471 acres). Where the plow can not 

touch on account of the trees, a hoe is used. As there are about 120 

trees in a hectare of land 10 men at least are needed for such work, at 

2 francs (38 cents) per day. Now as to manuring groves. The trees 

should be mulched once in every three years. Experience has taught 

that the best way was to manure one-third of the orchard this year, one- 

third next year, and so on. The compost for a tree which yields, say, 

10 liters of oil (about 23 gallons) costs about 67 cents; at this rate the 

mauure for an orchard of 120 trees will cost a fraction over $80. Con- 

sider then a workman’s labor at mulching, 20 days, at 38 cents per day ; 

clearing weeds 8 days at same wages, then pruning, plowing, etc., and 

you have incurred an average expense on each tree of 80 cents. In fine, 

you realize about $190 from a hectare of olive trees, and it costs you one- 

half that sum to care for the land. From the other half you must pay 

Government, provincial, and communal taxes, which are no small items. 

Rain-fall.—The result of meteorological observations for the last ten 

years in the province of Genoa shows that about 48 inches of water had 

fallen each year (almost incredible, but substautiaily vouched for), It 

was luch less on the oriental coast, and fully one-third less on the 
western coast. 

EXPORTS AND IMPORTS OF OLIVE OIL. 

Strange as the item may appear, it will be seen in the table that 
28,358 kilograms of pure olive oil was imported into Genoa from the 
United States and Canada during the year 1883: 
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EXPORTS OF OLIVE OIL. 

[All measurement in kilograms, aceording to the rule of Italy. One hundred kilograms equal to 220 

* pounds.] 

Kilograms. 

United States and Canada .... 0.22... ee een eee ee eee eee eee 104, 045 

LA PlataeS tates accstea-.sse stteen selec aaa ueuben baakeeuw use pedoncnes 757, 026 
Chili and Peru........--.-.----- iaid ceurtdvowsoineaads-ecimaes aeGeewinaoatsects 15, 022 

Other American ports ......---- a2awathedcotiatmaaansee paieecaeae ou ane 2. 049, 781 
ANIBUliB. adios sccce da eewcedesa ind se ep decomeean Reeuesw agree vaekeeneamsmes 79, 764 

HYANGCE. cishige setae aja Neat nacroene Sisiais im eae ome we edewmeccemaneers ory 363, 247 

GOPMADY 255. os ee Aeed scewsose noosa ¢ beasties anenae watceeeueeteas 27, 085 
Bn gland ce eee cgccaeccipannse ser aivine dwar cetinboin ins wecednaoteee eaets 121, 497 

Hollands os2/oo2 eindee cee os sesamiae a sisloaageeraeee onranceaseaeeteess 38, 180 

RUGS18 cece csedecanseuietinenamasine aac ee Gens scmince seus memeeew.ca weed cadcce 1,610 

Spain and Portugal...-.. 22. 2-2 eens cee ce eee eee cee cee ene cee 4,195 

MOT Oy 22 aias hitadsitiese Heceteeieimaicais) he jessie tevetes epsie Se Siasias Silos emis dsm aed 8, 169 

Tripoli and other African ports....-... 0... 2-22 02222. cee ee eee eee eee 275 

TOtal wtie cd eneata tivceer covd awe sWasseckacsentecarscteeveeaceeeee | 181,896 

IMPORTS OF OLIVE OIL. 
Kilograms. 

United States and Canada..... Sse Sesh ckweets vided ode seSiS 28, 358 

AMSUMAiisc acon ccecice sides ck ot ew Gceadenee tenement eames 152, 872 

Tripoli and other African ports .............-----------+--- 1, 832, 201 

TOG] noid dicicin amie a esinleciniciarinis seidd.cicmd bee wdueiasstiewsawesesex cakes “2; O13;431 

Total exports over imports ......---. 1-022. eee eee eee eee tweens 1,374, 465 

JAMES FLETCHER, 

Consul. 
UNITED STATES CONSULATE, 

Genoa, May 1, 1884. 

LUCCA. 

REPORT BY CONSUL RICE, OF FLORENOE. 

The variety best adapted for pickling is the Trantojo olive, also called 

‘‘ National” or “ Gentile,” and is also good for extracting oil. The“ Mora- 

jolo,” “ Gremignolo,” and * Leccino” produce the purest oil. 

The trees which produce the above varieties are grown on hilly 

ground, where the tree is planted, about 3 miles from the sea, and at 

an elevation above sea level of 650 to 2,300 feet, and in certain locali- 

ties at even a higher elevation. The most favorable situation is facing 

south, and the soil best adapted is rocky and sandy. Severe cold spoils 

the tree and the olive. 
When the tree is from three to four years old it is transplanted, 

always in the summer, and if found necessary watered. The cultiva- 

tion takes place in autumn, for the manure, and in the spring for the 

working of the soil, The pruning takes place in autumn. 
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The olive is generally picked from October to May, but this must de- 

pend on the climate. 

The olives are picked in two ways,'viz: (1) In October, when the 
olive is green and not too oily, it is put under lime and ashes mixed 

with water, and washed afterwards in pure water; it is then put in 
other pure water, adding 17.10 pounds of salt for every 220.11 pounds 
of olives; (2) in February, when the olive is oily, it is picked by hand 

and placed for forty days in pure water and kept in it, until the nut 

leaves the fruit by squeezing it—then continued as above. 

As to the process of making oil it is as follows: 

The fruit as soon as gathered is brought to the store-rooms attached 

to the olive-mill, and there spread out until it can be crushed in a thin 

layer to avoid overheating. The ripe olives have a lustrous purple- 

black color. In making the finest oil any damaged fruit is put aside. 

The mill consists of a large mill-stone revolving in a trough built of 

stone. It isdriven by water-power if available, or else by animal power, 

generally oxen. The olives are placed in the mill and quickly crushed 

to a pasty mass, including the stones. The pulp is next transferred to 

fiber-bags, and these placed in a screw or hydraulic press; on pressure 

being applied, the oil flows forth, and is collected in a suitable receptacle. 

In order to disengage all the oleaginous particles, water is poured over 

the bags. In making the finest oil it is essential to use only cold water, 

which must also be pure and uncontaminated. Hot water, though more 

efficacious, would deprive the oil of all its delicacy. The first pressing 

of sound fruit yields the finest quality of olive oil. 

Newly made oil is allowed to rest a while in tanks, so that some of the 

solid matter from the fruit, which is held in suspension, may have time 

to deposit. It is afterward clarified by passing it through pure carded 

cotton. It is then fit for the market. 

The pulp from which the first oil has been expressed is again placed 

in the mill and the same process repeated a second time, hot water 

being used instead of cold. A second-rate quality of oil is thus obtained, 
which is kept separate at those olive-mills where the finest oils are pro- 

duced. Even then the pulp is not done with. It is crushed again in 

another mill with the addition of water, then passed into a circular 

tank, where agitators separate the residuum of pulp from the remain- 

ing small parts of the olive kernels. 

The latter is removed and used for fuel. 

The pulpy residual is again subjected to pressure and some oil ob- 

tained of very inferior quality. 
The water which has been used in the agitator flows down and passes 

through settling tanks where some little oil comes to the surface and 
is collected. 
The trees commenced bearing fruit when about ten years old. <Ac- 

cording to plants, soil, cultivation, and climate, the yield may give from 
220 to 330 pounds of olives. 
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The trees are planted at a distance of 10 to 11 yards from one to an- 
other. 

Trees are propagated either by seedlings or cuttin gs. The latter are 
taken from trees which have been cut or blown down, and from the 
roots where suckers would develop. The seedlings revert to the wild 
species of olive tree, and hence must be gratted ; this is generally done 
when the tree is from six to eight years old. 
A fly termed “ Musca oleae” is one of the greatest enemies of the 

olive-tree farmer. This insect is about half the size of the common fly; 
its head is of orange color, green eyes, body aud wings variegated. 
The female deposits its eges in the olive berries; they develop into 
small white maggots, which destroy most of the pulp of the fruit. In 
the cavity so formed water penetrates, causing rotteuness. Oil made 
from such fruit is thick and uauseous to the taste. This fly makes its 
appearance in Tuscany in September. Theravages it causes are almost 
incredible. There is no possible treatment. 

WILLIAM T. RICE, 

Consul. 
UNITED STATES CONSULATE, 

Florence, May 23, 1890. 

MESSINA. 

REPORT BY OONSUL JONES. 

Varieties.—The best variety for pickled olives is the Ogliaio; best 
varieties for olive-oil: The Ogliaio, Caloria, and Calabrese. 

Nine-tenths of the olive-trees in this province are of the Ogliaio 

variety ; the Biancolilla and Nasitana varieties are prolific bearers. 

Tree planting.—The Calabrese must be planted considerably above 

the level of the sea; it thrives 4 miles inland. The other varieties 

above named do well on the coast and as far as 23 miles from the sea. 

The elevation above the sea-level depends upon the exposure, variety, 

soil. With a southern exposure the Ogliaio thrives at an elevation 

of 1,200 feet; the Caloria at 1,500 feet; the Nasitana at from 1,500 to 
1,800 feet, and the Calabrese at a still greater elevation. 

When the olive is grown by the sea-shore a western exposure is the 

best. A southern exposure is required when the olive is grown at an 

elevation exceeding 1,000 feet. 

Olives grown on hilly land yield the most oil and the best quality of 

oil. The crops on level land are much lighter and are of inferior quality. 
Level land produces the best olives for drying purposes. 

Soil, etc.—The olive prefers a friable, porous soil. Water should not 

be allowed to stagnate around the trees. The olive rarely attains its 

fall growth on level clay land owing to the humidity retained by such 

land. In winter clay soils run together; in summer, in cracking open, 
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they break the roots and seriously injure the trees. A very dry soil is 

also to be avoided. In the soil best adapted to the olive alkalies, chalk, 

and phosphates predominate. The calcareo.argillaceous, product of the 

tertiary calcareous rocks, is the soil of soils for the olive. 

Climatic influences.—A. moderately moist subsoil suits the olive best. 

The olive prefers a temperate, dry, and equable climate. It does 

badly in hot climates, in which a southern exposure should be avoided 

by all means. The temperature from 34° to 95° Fahr. suits the olive; 

mean temperature, 68° Fahr. 
Rain-fall.—In this olive zone the annual rain-fall never exceeds 23 

inches. The rains are at irregular intervals; a drought of several 

mouths being followed by torrents of rain, greatly to the detriment of 

the crops. 

Rain is beneficial to both trees and fruit, except when the trees are 

in bloom. It is invaluable in August, as it swells the fruit and thus 

increases the yield of oil. 
Irrigation.—The olive dees not require irrigation. When grown with 

the orange and lemon (which are irrigated) the olive produces heavy 

crops, but this fruit is good neither for pickling nor for oil; moreover, 

trees subject to irrigation grow old prematurely. 

In the neighborhood of Milazzo it is customary to water the trees at 

the time of transplanting, 4 gallons to the tree. This is the only irri- 

gation of the olive in practice in this province. 

Cultivation.—The olive is worked three times a year. In October, 

after the first autumnal rains, when the earth from around the tree is 

thrown to a distance equal to the length of its branches and made into 

a low circular mound, thus forming a clean bed for the olives to fall on 

when the branches are shaken. This embankment also retains the rain- 
water around the trees. 

In March and April this mound is broken up and the earth is piled in 

two smaller circles, thus offering as great a surface of the earth as pos- 
sible to the action of the air. 

About the end of May this earth is leveled. 

As a rule the olive is not manured. There are growers, however, who 

enrich their trees every two years. They run a trench half way round 

the tree 5 or 6 feet from the trunk, fill it with manure one year, aud com- 

plete the circle, manuring the other half of the tree the next year. 

Others open a trench near the tree ou the side of the prevailing wind 

and fill it with manure to strengthen its roots on that side. 

Near Milazzo the trees are manured every other year by turning under 

lupins and beans. 

Pruning.—Olive trees are pruned and suckers removed every two 

years, from December to February. The head of the tree should be 
cut back so as to admit of air and light. 

Pickling and Curing.—Olives for pickling are gathered green in Octo- 
ber and November. When destined for the oil press olives are left to 
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ripen on the trees and are gathered as they fall. Olives are gathered 

by hand or knocked down with long poles. The young twigs are 

bruised and broken by the poles, which shortens the next year’s crop; 

but, as gathering by hand is much slower, poles are generally pre- 

ferred. 

Olives for pickling are dried in the shade for a day or two, then 

soaked in water from two to four days and pickled. 

Olives for the press are left for a few days in the baskets in which 

they are carried home; they are then thrown into vats and allowed to 

ferment; this fermentation diminishes the yield of oil and is detri- 
mental to its quality. 

The procesg for pickling olives is as follows: Dissolve in water a 

sufficient amount of rock-saltto float an egg ora potato. Put the olives 

in this brine and cover them with fresh olive twigs with their leaves on, 

wild fennel, bell peppers, and garlic. To make oil: The olives having 

become soft, macerated, during their fermentation in the vats, are run 
through (i. é., crushed) a mill with horizontal rollers. -The pulp is then 

put into large, round wicker bags, made of bulrushes, and pressed. 

“ Sansino,” or oil from the husks, is obtained by pouring boiling water 

on the olive husks and pressing them a second time. Tin dippers are 

used to transfer the oil from the press to wooden tubs, in which it is 
carried to the warehouse. The oil is then poured into large earthen- 

ware jars and left to settle before being put on the market. 

Maturity.—At ten years of age the olive comes into bearing and con- 

tinues bearing for centuries. 

Yield.—Olive trees in full bearing yield from 1 to 2 gallons of oil per 

tree—78 to 156 gallons per acre. 

Planting and propagating.—The large olives, Ogliaio and Calabrese, 

are planted from 36 to 39 feet apart; the dwarf olives, Biancolilla, 

from 15 to 24 feet apart. Trees are propagated by seed; eyes (excres- 

cences that grow on the foot of the trunk and roots of the olive—best 
method); suckers; cuttings; and budding. 

Insect pests—The olive tree and the olive have a number of insect 

pests. The lepidoptera, in a chrysalis state, cut into the large branches ; 

the Tlesino oleiperda, and the Phlocotribus olee eat into the twigs ; small 

butterflies feed upon the leaves. <A little hemipter, called ouphyllura 

olee, attacks the bloom of the olive tree and covers it over with a cot- 

tonous substance that smothers it. The fly, Dacus olew, lays its egg in 

the pulp of the olive, which egg produces a worm that feeds upon the 

pulp. This prolific fly is a terrible scourge. Olives attacked by the tly 

yield but little oil of inferior quality. 
The beneficial insects are the parasites of the olive fly. 

There are little hymenoptera that feed on the larva of the dacus. 
WALLACE 8. JONES, 

Consul. 
UNITED STATES CONSULATE, 

Messina, January 27, 1890. 
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NAPLES. 

REPOR? BY OONSUL OAMPHAUSEN. 

Varieties.—The name of best variety for pickled olives is the Andria 

or Gaeta olives, and for oil the Ritordella. The other choice varieties 

for pickles (eating) and oil, worthy of culture and for profit, are the 

Corregiole and Punzione (for oil), also Morrajole and Razze; butthe Emo- 

paca olive is cultivated in preference in the province of Naples. 

The trees are grown in the provinces of Bari, Salerno, and Naples, and 

are distant from the sea 1,500 feet, and from 90 feet above sea-level to 
the tops of the hills, with southern exposure. 

The trees grow on hilly, rolling, or level land, but hilly is the best, 

with fresh, rich soil without clay. 
Climatic influences.—The same as stated in answer to question No. 5, 

under the head of lemons, oranges, and figs. 

Trrigation is not practiced. 
Cultivation—Every year by working the soil and using barn-yard 

manures and refuse collected in the streets of the cities. 

Pruning.—During the usual time, as in other countries, and by re- 

moving the suckers whenever necessary. 

Picking and curing.—From November to February. They are picked 

by hand or beaten down. The middle of October is the time to gather 

those for pickling or eating. The fruit for oil is collected at any time 

after November. After picking, the fruit is mashed into a paste and 

pressed under a hydraulic press and the oil extracted. The pickling is 

donein the simplest and usual way, similar to pickling cucumbers, etc., 

in the United States. Before they are put in brine the olives are soaked 

for a day or two in a weak solution of potash and then for a couple of 

hours in fresh water. 

Maturity.—The trees mature at the age of five years. 

Yield.—Trees average 20 quarts of oil or 45 pounds of fruit per year. 

Planting and propagating.—Trees are planted from 35 to 40 feet apart, 

and propagated by seed, sprout, or graft. 

Publications.—I have no knowledge of any statistics issued by the 

Italian Government on this subject. The best information on this sub- 

ject isto be obtained from or through the United States legation, or the 
United States consulate-general at Rome. Publications, scientific re- 

ports, etc., on this matter are published in the different cities of Italy, 

and articles are quite frequently found in the daily papers. 

Insect pests.—The kermes injures the tree, and is destroyed by cutting 

of the bark where it nestles, saturating the place with a solution of lime. 

When the oil-fly makes its appearance the olives are gathered with the 

utmost diligence and made into oil to prevent the propagation of the 

insect. 
EDWARD CAMPHAUSEN, 

UniTeD STarEes CONSULATE, Consul. 

Naples, January 31, 1890. 
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PALERMO. 

REPORT BY CONSUL OARROLL. 

Varieties—Among the six principal varieties cultivated in Sicily 

“Ogliaja” yields the most oil, as will be seen from the following table, 
viz: 

es Oil found in 
No, Name. 100 parts 

. of olive weight. 

. Kilograme. 
1 | Ogliaj 20, 312 
2 | Caltabellottese 17. 187 
3 | Bianchetta .... é 15. 625 
4 | Calamignara...... ey, 15. 625 
5 | Zeba or Zaituni 15. 625 
Gi, || COLASO! is steps epaye: ca wizegersincisisic cantinieisiasis siejereia sicjemasepecrsinaiawrenatereecieimelaieieqicaerc sins ae 14. 345 

The names of other choice varieties for pickles (eating) and oil, 
worthy of culture and for profit, are Caltabellottese, Bianchetta, Zeba 
or Zaituni, and Cerasola. 

The trees which produce the above oils are grown in Sicily and most 

parts of Italy. 

There is no stipulated distance from the sea. The olive-tree grows 

either on the coast or inland, but groves adjacent to the sea or large 

bodies of water are more productive than those situated inland, the 

olives yielding more oil. The reason assigned for this is the influence 

of large bodies of water in modifying the extremes of temperature. 

The limit of cultivation in the province of Palermo is stated at 827 

meters (about 2,690 feet) above sea-level. As the trees suffer from ex- 

tremes of temperature and from lack of moisture in either soil or air, 

the success of cultivation at various altitudes, depends largely on nature 

of soil, exposure to the sun, and distance from the sea. 

Sunlight.—The posit.on of an olive grove in relation to the sun ap- 

pears to be of great importance. In an eastern exposure the diurnal 

changes from cold to warm, and vice versa, are very rapid, while with a 

southern, and still more with a western and northern exposure, the di- 
rect solar rays are preceded, in the morning, by the gradual diffusion of 

the sun’s warmth, and in the evening the change to the cold of the 
night is similarly graduated. From this it appears that in the northern 

limits of the growth of the olive the most unfavorable position is an 

eastern exposure, experiments proving that in seasons of extreme cold, 

the first trees to perish are those most fully exposed to the east. 

In the southern limit of growth, however, the eastern, western, or 

northern exposures are more favorable than the southern, since, in the 
latter case, the trees suffer from the extreme heat. In the intermediate 

and more temperate zones exposures to the southeast or southwest seem 

to be preferable. Aside from solar exposure it is important to choose a 

position sheltered from violent winds. In some parts of this island the 
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strong sea winds, charged with salt, are found to be very injurious, 

while in other parts with different exposure the wind most dreaded is 

the hot dry sirocco, blowing from the southeast. 
Soil, etc.—Latitude appears to govern the character of the ground. 

For instance, in latitude 30° an inclination of 30° would be indicated 

in the land. Open, rolling ground seems preferable as allowing a free 

subterranean circulation and the escape of excessive moisture. 

It is not true, as sometimes asserted, that the olive prefers the poorest 

soil. Where the earth is too sandy, and, in some conditions, where too 
hard, the trees suffer from lack of moisture, they grow slowly and 

with difficulty, and in elevated positions, in the absence of profuse 

rains and perennial moisture, the foliage is scanty, fruit ripens too 

rapidly, without full development, much of it withering half formed. 

The most favorable is a loose mellow soil of moderate humidity. An 

open subsoil is preferable to clay, as the latter in winter seasons is apt 

to retain too much moisture and unduly chill the trees at the time when 

vegetable life is most feeble. 

Temperature.—It is difficult to state the exact limits of temperature 

within which the olive will grow and flourish, as so many other condi- 

tions enter into the question, but a uniform temperate climate seems to 

be absolutely essential to its well being. In favorable localities the 

tree commences to vegetate in March, when the mean temperature of 

the air has reached 10.50° to 11° centigrade (50.99 to 51.8° Fahren- 

heit). The fruit buds commence to form, generally, in April, at a tem- 

perature of 15° centigrade (59° Fahrenheit). The tree blooms in May, 

when the mean temperature has attained 18° or 19° centigrade (644° 

to 66.29 Fahrenheit). In the beginning of June the fruit commences 

to form, under the influence of a mean temperature of 21° to 22° centi- 

grade (69.8° to 71.6° Fahrenheit). The fruit attains its growth early 
in July and reaches maturity in October. 

The mean temperature in Palermo (a locality tavorable to the olive), 

as recorded for the nine years from 1866 to 1874 inclusive, was 18° cen- 

tigrade (64.4° Fahrenheit). The maximum temperature during that 

time being 40.4° centigrade (104.729 Fahrenheit) aud the minimum 2° 

centigrade (28.4° Fahrenheit). 

The lowest winter temperature which the olive tree can support is 7° 

to 8° centigrade 17.6° to (19.4° Fahrenheit), and this not prolonged 
beyond eight or ten days. 

In various parts of Italy where, during occasional hard winters, the 

mercury has fallen below this point, for two or three days only, the mor- 
tality among olive trees has been very great. 

There svems to be no regular method of irrigation in existence here, 

no governmental supervision, and no co-operation of different proprietors 

obtaining, Each grower seeks, apparently, to utilize to the best advan- 

tage the rain-fall on his own property. Where this is scanty it is some- 

times supplemented by the sinking of wells from which the water is 
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pumped by hand or animal power. This is, however, an insignificant 

item. The general method of irrigation seems to be to dig ditches close 

to and parallel with the lines of trees and connect these with cross canals 

in such a manner that the drainage of the land can be held in the ditehes 

to be used when needed, or conveyed away in case of superabundance. 

In the case of terraced hills or undulatory land the intervening basins 

are often necessary to an intelligent control of the rain-fall. These 

basins, as well as the main aqueducts are, in this country, built of 

stone or cement, and in this equable climate endure for centuries. As 

the olive suffers from too much moisture to as great an extent as from 

too little, careful cultivators protect the roots of their trees in the au- 

tumn from an excess of the cold rains of winter with as much care as 

they take to provide them with water during the dry months of summer. 
Cultivation.—After an olive grove is fairly started the annual labor 

involved in its cultivation is as follows: 

In autumn, in those localities where severe cold is apprehended, the 

earth is built up and solidly packed around the trees to prevent a too 

ready access of the chilling waters of winter to the roots. When no 

frosts are feared and the season is dry, the soil on the contrary is loos- 
ened about the roots to facilitate the entry of moisture. 

In wiuter or early spring the earth is turned up as deeply as possible, 
in this country, with the spade. 

In summer @ superficial digging takes place to destroy the weeds. 

In September the ditches and reservoirs are cleaned and opened to 
allow the winter rains to pass out. 

The deep digging at the end of winter is to facilitate the absorption 

of the spring rains to as great a depth as possible. The superficial 

summer digging, besides destroying the weeds, breaks the continuity 

of the soil, the loose upper stratum acting as a blanket preventing the 
dispersion and evaporation of moisture from the lower depths. 

In addition to this is the fertilization of trees in old and exhausted 

ground. 

Pruning.—The olive, like the peach, bears fruit on the second year’s 

growth; that is to say, the growth of one year bears the fruit of the 

next. The branches extend themselves from year to year, but the part 

thereof which has once borne fruit, never blooms again. In the absence 

of pruning these branches grow in length from year to year until they 

finally cease; the shooting out of collateral branches is very slow and 

the fruitage of the tree insignificant. By improper or irregular pruning 

the fruitage of a tree may be seriously diminished or even temporarily 

destroyed. By pruning the form and extent of the tree are controlled. 

To constitute a healthy tree, the amount of upper growth should be 

proportioned to the development of the roots and will constantly vary 

with the age and vigor of each individual tree. Olive trees should be 

pruned annually, inthe spring. The most desirable form is the reversed 

cone, the branches spreading more and more as the top is approached. 
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This is thought to produce the most uniform exposure to air and sun. 

The trees should not be allowed to grow too high, the trunk from the 

ground to the lower branches not to exceed 14 to 2 meters (about 43 to 

64 feet). 
When the young tree is sufficiently branched and bas reached a 

height of about 14 meters (or 42 feet) the top is cut off immediately 

above a vigorousembranchment. In the following spring the principal 

branches are pruned, being left shortest at the bottom and longer as 

‘the top is approached, and so on from year to year, preserving to the 

tree a symmetry of form and uniformity of density as far as possible. 

When the fruiting age is reached the skillful pruner will form such a 

relation betwegn the general growth of wood and the fruit-bearing 

branches, from year to year, as will best subserve the health and vigor 

of the tree. In addition to this pruning there should be an annual 

cutting away of all decayed and unhealthy branches. 

Picking.—AN the olives on.a tree do not mature atthe same time and 

two pickings are generally made. In the first are taken the southern side 

of the trees and those trees situated on high ground, as these ripen 

first. The method is to pick by hand those within reach, then gently 

shake the branches until the balance drop to the ground. In large 

groves the wind is largely relied on to assist in the labor. It is esti- 

mated that to pick an ettolitro (or about 23 Winchester bushels) of 

olives from the tree by hand requires a man’s labor for eight hours, while 

the same amount can be picked from the ground inone and one-half hours. 

Pickling.—Olives for pickling or preserving in any manner for table 

use are picked green; for oil, when fully ripe. It seems to be the 

opinion here that olives increase in amount of oil produced if left on 

the tree some weeks after fully ripe, but the quality of the oil deterio- 
rates. 

Manufacture of oil.—To wake good oil the olives should first be thor- 

oughly cleansed of all earth and leaves. If washing is necessary to 
effect this, they must then be carefully dried, after which they should 

be conveyed at once to the mill; but, if this is impracticable, they may 

be spread out 4 or 5 inches deep in a dry, airy place, care being 

taken to turn them over thoroughly every three or four days to prevent 

fermentation. If the olives are allowed to ferment the quality of the 

oil is effected injuriously both in color and taste. There are several 

varieties of machines for crushing the olives. Extensive producers 

have at least one grooved mill which crushes the olives but leaves the 

pips or stones intact. The oil from the latter, although amounting to 

7 or 8 per cent. of the whole, is of an inferior quality, and its admixture 

detracts from the brightness and excellence of the first pressing. The 

olives, reduced to paste, are put in sacks made of a species of rush or 

reed (Juncus acutus), of strips of bark, or of hemp and placed under 

the press (worked by screw or lever), when the first extraction of oil is 
made. This is the “ virgin oil,” absolutely pure and highest in value. 
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To the paste or mash from which the virgin oil has been extracted, 

the pips, previously removed, are added, boiling water is poured on 

pressure again applied, and another and inferior grade of oil expressed. 
The operation repeated a third time produces a still more inferior grade 

of oil, used mostly in the arts. 

In all these operations absolute cleanliness is indispensable; mills, 

presses, and utensils should be frequently washed in a solution of lye, 

as the slightest contact with rancid matter will impart a disagreeable 
odor to the oil. 

In some districts the crushing-mill is dispensed with, the only ma- 

chinery used being a small screw-press. In such case the sack of olives 

is placed on the,bed of the press, trampled down by men, and then the 

pressure applied, and the so called “virgin oil” produced. The tramp- 

ling is repeated, water added, and pressure renewed, and so on, repeat- 

ing all the operations until nothing remains but the shells of the pips 

and the dry pulp of the olives. The oil obtained by this method is more 

dense and mucilaginous than the other. Leaving the press the oil is 

poured into glazed earthenware jars, well washed with cold water (to 

which 1s added a little vinegar) and wiped dry with clean cloths. The 

best form for these jars is that of a frustrum of a cone reversed. In 

some cases vessels hollowed out of calcareous stone are used, after be- 

ing thoroughly cleansed with lime water. These jars or vessels are 

placed in dry cellars, cool in summer and sufficiently warm in winter to 

prevent congelation of the oil, as this impedes the deposition of the 

lees (morchia). 

The winter temperature of these cellars should be from 15° to 18° 

centigrade (59° to 64.4° Fahrenheit). In June the oil should be clear, 

aud can be poured off into other vessels. 
This first pouring off is the “superfine oil” (olio sopraffine). From 

what remains in the jars a second pouring off or decanting takes place 

a wonth later, and this produces the “fine oil” (olto fino), and in 

August still another decanting from the bottom brings forth the third 

grade, called “fat oil” (oléo grasso), used in manufactures. 

The purification of the oil and deposition of the lees, or norehia, may 

be accelerated by washing or rinsing with pure water or a solution of 

alum.’ The color of the dil may bé bleached, or clarified, hy a solution 

of sulphuric acid and water, in the proportion of 20 to 24 parts of water 

to 1 of acid. There should be a quarter of au ounce of acid to each 

pound of oil. The mixture must be placed in a vessel and agitated 

until it becomes milky, the agitation repeated several times during the 

first twenty-four hours, and theu left quiet for eight days to settle. 

The oil may theu be decanted, and will be found extremely clear and 

limpid. This process also destroys any bad odors that may linger about 

the oil, though for this purpose vinegar or alcohol seems better. 

Preparing for market.—For pickling the largest and most fleshy olives 

are selected. They should be immersed in pure water for five or six. 

156A-——19 
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days, the water being changed four or five times per day, and when 

they have lost all bitterness placed in a vessel (earthen jars are used 

here) tilled with brine, care being taken that they are immersed, after 

which they are ready for use in sixty days, and will keep for a year 

or more. 

Another method consists in steeping the olives in lye until the pulp 

is penetrated; then, having ascertained by taste that they have lost 

their bitterness, they are immersed in water, as before, renewed two 

or three times per day for four or five days, or until all disagreeable 

flavor has disappeared. This done, they are immersed in brine, to 

which may be added, according to taste, some odoriferous herb, as 

fennel. Cloves and cinnamon are also used. 

Maturity—The trees commence fruiting at from six to eight years 
of age. 

Yield.—From experiments made in Sicily it has been ascertained 

that a mature tree yields 8.50 kilograms, and a hectare (about 24 acres) 

of land, in perfect condition, 850 kilograms of oil per annum, from which 

it has been concluded that an olive grove in Sicily of the extent of 1 

hectare will, as a rule produce an average quantity of oil of from 642 

to 734 kilograms per annum. 

Planting and propagating.—This depends on the soil and its torma- 

tion. In Sicily they are planted from 240 to 40 feet apart, the closest 

being on side hills and poor land, and the farthest apart in rich val- 

leys. From seed and by grafting. Trees dying, renew themselves 
from the root. 

Successful cultivation.—The importance of avoiding all exposed loeali- 

ties in planting olive groves is enjoined upon them. As, for instance, 

when the trees would be exposed to the cold winds from snow-covered 

mountains, the hot dry blasts from the deserts of Arizona or New 

Mexico and strong sea winds laden with salt. It would also be wise to 

plant different varieties of trees until those best suited to special locali- 

ties can be ascertained. 

No doubt is entertained that in the sheltered valleys of California, as 

well as on the favorably exposed foot-hills and along the southern 

coast thereof, the olive would do well and prove a profitable source of 

revenue. 

Insect pests.—These are very numerous, and commit great havoc. As 

there is a whole library of books on the subject, it is impossible ina 

report of this kind to give any summary that would be of value. 

PHILIP CARROLL, 

Consul, 
UNITED STATES CONSULATS, 

Palermo, March 7, 1890, 
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SICILY. 

REPORT BY CONSUL LAMANTIA, OF CATANIA, 

THE OLIVE LN ANCIENT AND MODERN TIMES. 

It is said that Asia is the olive’s native place, and that Cecrope brought 

it to Athens and the Phocesis to Marseilles (600 years B.C.). The 
olive plant is known from past centuries, and a proof thereof is that we 

find it mentioned in the Genesis, Homer, and in Hesiod. The legend of 

the pigeon having returned on the Noab’s ark with a small olive branch 

as a sign of peace is well known, It would, therefore, seem that the 
olive tree vegetated on the land, even before he universal deluge. The 

ancients paid to the olive great honors, and, as a mark of admiration, 
they believed that the plant had risen through Minerva’s action. Con- 

sequently, they consecrated it to that deity, and Columella declared it 

‘The first tree of all trees ”—olea prima omnium arborum est. Tn Asia 

nature disseminated the first olive shoot, which afterwards is seen cul- 

tivated all over Asia Minor, Phoenicia, Palestine, and Syria. The an- 

cient Hebrews, Etrurians, Greeks, and Romans paid the olive tree 
divine honors. 

The olive tree likes the sea, the calcareous soil, the mounts and roll- 

ing hills, as well as the lake borders and river shores. That is because 

it was diffusely grown all along the coast of Asia Minor, Pheenicia, and 

Palestine, as it is now seen in Greece, not in the interior, bat all along 

the Ionic Islands and Archipelago, Cyclades and Sporandes, still in a 

wild growing state. 

In what epoch the Greeks did really extract the oil from the fruit 

and use it for illuminating and condiment, as it is done now, it is im- 

possible to learn, for want of historical records. But one thing is cer- 

tain, however, that the primitive extraction of oil and its use is lost in 
the obscurity of night. When, between the seventh and eighth cen- 

turies, or eight hundred years (B.C.), the Greek colonies extended them- 

selves towards the northern coast, they probably, with their industry 

and commerce, imported also the olive culture. 

In the sixth century (B. C.) the olive tree was cultivated in southern 
Italy, in Sardinia, and in Sicily. The Romans knew the olive later 

than the Greeks. A century previous to that, we learn from Pliny, 

no olives existed then in Rome, but that they did exist all along the 

Adriatic coast, cultivated by Greeks. Gradually, later on, the olives 

were introduced into central and southern Italy, hence into this island 

of Sicily. 

The olive tree is now cultivated in southern Europe, as in Spain, 

Portugal, and France, Austria-Hungary, Provence, Italy, Greece, and 

Turkey in Europe. 

Italy is, however, a region of the few most privileged ones by nature, 
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wherein the plant can easily vegetate and produce profitably. In fact, 

out of the 69 Italian provinces only in 19 of them the olive plant is 

not cultivated. Theproduction, as considered in regard to land occupied 

by the olive culture, is more profitable in Sicily, and precisely in the 

provinces of Palermo, Trapani, and Caltanissetta. As reported by the 

ninistro di agricoltura in 1874, it seems that the present olive culti- 

vated land in Italy (together with other plants) occupies an extension of 

900,311 hectares, yielding an average of 3,385,591 hectoliters of oil, or 

3.76 hectoliters per hectare. 

The annual exportation from Italy is 635,000 quintals, equal to 63,500 

tons, and the best and finest oil is made at Pisa and Lucca, and mostly 

in the whole region of ‘Tuscany, on account of good picking and curing 

the olives and extracting and refining the oil. 

The following table shows the olive cultivated land and the total 

production of oil in Italy: 

Superfice | . a | Total oil 
Regions. eee production. 

Heetares. | Heetoliters. 
Pisiontse (not cil rvVabhed) wiz isiicestsanmasice sicnrmecice pe aenngis See qacasien cies camvoticinna| Ta uiied exis 
DOmbardy escssw encase wee siccor cee sese cess Peersiinnses mci ene 4, 591 
Venetian ....... = 3, 536 | 
Liguria......... ities sae pin SUAS Reece BE 6 84,93) 
TEMA gicce manana snjpecacaaiensse see Ze 4, 694 | 
Marches L’ Umbria ere ieee ate ee ner ease 76, 271 
‘Tuscany S 119, 278 
Lazio . . 41, 667 
South A 270, 099 
South Mediterra: 189, 298 
DIOUV irae urcrasigs 104, 87 
Sardinia 51, 582 

TG BT oes eia cine Si iaek ep hsimesiekc aS anc sia Aye aGeik avauio gwar ad aml dQaarrate aes 900, 311 3, 385, 591 

General average, 3.76 hectoliters per hectare. 

After Italy the most oil-producing country is Spain; next comes 

France, Algeria included, and Austria-Hungary. 

In Greece and Turkey the olive tree is also extensively cultivated, 
but the oil is mostly fit and used for soap-inaking. 

In no other country of Europe does the oil equal the Italian made in 
quality. 

As shown in the table, the extension of olive cultivated land in Sicily 

is 104,373 hectares, with an average production of 730,238 hectoliters 
oil a year, and at rate of nearly 7 hectoliters per hectare. The oil, how- 

ever, it is proper to say, is generally too rich and strong, on account of 
the poor system of picking the fruit and not refining the oil. The finest 
oilin this island is made in Termini-Imerese, 24 miles from the city of 
Palerino, by using the same system of Tuscany. I now proceed with 
the practical one, by auswering categorically the circular, 

QUESTIONS ABOUT OLIVES, 

Varieties The name of best varieties for piekling in this consular 
districh is the Mamerignd of Catania, an cee shaped olive, with small 

shone and mach pulp, givine a road oil, 
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‘The names of best varieties foro ave: La Biancolille Uittle white), 

an oblong white, yellowish olive, cven when it is ripe, yielding a very fine 

oil; La Calabrese, a small olive, but very productive, yielding excellent 
oil; La Ogliara, of medium size, giving an ordinary quality of oil; La 

Cerasola or Prunara, a precocious and pulpy olive, yielding plenty oil, 

but very rich; it is used for eating. La Raitana, «a very late fruit, of 
ordinary quality of oil; and La Caltabellottese, an oblong black olive 

when ripe, giving rather a rich oil. 
The names of other varieties worthy of culture and for profit are 

the following: La Mortillara, Giarraffa, Patornesc, Messinese, Nasitana, 

Pizzutella, Piricuddara, Saracena, Siragusana, and San Francescana. 
Situation.—The said varieties are grown in Sicily in the provinces of 

Palermo, Trapani, Caltanissetta, Catania, and Messina, at the distance 

of from 100 to 300 meters from the sea, and at an altitude of 300 to 800 

meters above the sea-level, exposed to sun and planted on hilly, roll- 

ing land, for it is the best, and on flinty, calcareous, argillaceous soil. 

Climate.—The climatic temperature is: minimum 5° centigrade in 

January, maximum 35° in August, and 17° average in May. 
The average rain-fall in Sicily is considered to be from 25 to 30 inches 

in the year. More than that rain would help the culture greatly. 
Irrigation.—There is no regular method of irrigating olive trees, and 

‘a good crop of fruit depends entirely upon favorable weather and rain- 

fall in the proper season. 

Oultivation.—The earth about must be regularly dug at least twice a 

year; that is, in the month of June and August, and manured at the 

end of the winter. 
Pruning —Pruning is to be done regularly after the fruit has been 

gathered. 

Picking.—The olives for making oil are to be picked when turning to 

the dark violet color, for then the pulp is easily detached from the 

stone. When so picked they give the following favorable result, viz: 

Pulp ...-.- Tg i ec eh a mai Yi tm bei les le woah nae ht int 51.26 

SVERTIONS be pecteheratab et serera csi atarsre rs ors aleeetncpsl aes prem gg 9 td cio @ niet mmc mises Mectatae 14,38 

SGN Gaspar eerejets Mietats rca weer ep operat aes weet dtemis seidese ses dame on se COLT 

TRGB WO esto gerceiereic eran atangtictete esis ¥ seg aieteintadeercepcer detwtone iateteie erties weied mints 8.38 

OT ERE NS GUT epee wtohe a -svtcig ra regen oeccagtcetchepatnhrieege are ae een SRS cen oneemecnccemne: UL0G) 

The following system may be established as the proper time for pick- 

ing the fruit: 

(1) Olives gathered before full maturity give very fine, but very little, 

oil. 
(2) Olives gathered at full maturity yield the most quantity of oil 

and of a good quality. 

(3) Olives gathered late produce oil of a poor quality. 

Piekling—The olives for pickling must be picked when full grown, 

but in green color. After so picked they are prepared for making oil 

and for pickling. 
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The process of pickling green colored olives in Sicily is very simply 

done, viz, by putting them in salt water, made outof one pound of sea- 

salt to every gallon of fresh water, stored in barrels, casks, or any other 

receptacle, and let them remain there until eaten. In that manner they 

are shipped and kept for home trade. As tothe process of making oil, 

it is impossible for me to describe it minutely. 

Maturity—Trees commence fruiting at the age of eight years. 

Yield.—The average yield from 4 to 4 hectoliters of fruit. 

Planting and propagating.—The distance apart is from 16, 22, and 32 

feet, and propagated by several methods. 

VINCENT LAMANTIA, 
Consul. 

UNITED STATES CONSULATE, : 
Catania, January 21, 1890. 

SICILY. 

REPORT BY OONSUL WOODOOOK, OF CATANTA. 

[ Republished from Consular Reports No. 413.] 

At least ten varieties of the olives of the present age were known and 

cultivated by the ancient Romans. There are the Pausio, Algiano, 

Licinio, Sergio, Culminio, Orchide, Regio, Cercite, Nevio, and Mirteo. 

Of these the best for yielding oil are the Licinio and the Sergio. The 

fruit of the Pansio, Regio, and Orchide is of tine flavor, and excellent 

for eating as condiment, and yields a good quality of oil. 

In this part of Italy, especially in the neighborhood of Syracuse, there 

are probably greater varieties of the olive than were known to the old 

Romans. Among these may be mentioned the Pesano (native), by some 

called the African; the Oglialoro, which produces a smaller fruit than 

the Pesano, but it is rich in oil; the Biancolino (white), of which the 

pulp of the fruitis white; the Pizzuto (pointed), the fruit being some- 

what pointed in shape; the Prunaro (plaw), the fruit being roundish in 

form ; the Dattio (date), of which the fruit is elongated and oval in form: 
and the lerlese, the fruit of which yields a finely-flavored oil, and is ex- 

cellent for comfits. 

The varieties that are preferred for the utility of their product and 

durability of the trees are the African and Oglialoro, These trees are 

-possessed of great longevity, living to be three and four hundred years 

old, and continuing to be green, healthy, and productive. The other 

varieties do not attain so great an ave, especially the Ferlese and Bian- 
colino. 

A stony or calcareous soil is best for the olive. It must not be planted 

in damp or clayey gronnd.  Errigation is not necessary; in faet, it is 
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injurious to the tree, ‘The trees require a loose, dry soil. A. hill-side is 

suitable, provided there is no danger of denudation by water and the 

soil is supported about the trees by terraces. 

The usual method of propagation is to sow the seed, plant suckers, 

or off-shoots that spring up from the roots of the parent trees, or by 

grafting the best varieties upon the wild-olive stock. 

An olive orchard may be commenced from cuttings in the following 

manner: Prepare the ground by spading to the depth of 3 feet and 

surround the same by a deep trench. Let the soil thus prepared re- 

main for a time exposed to the suu. Take young vigorous branches 

two or three inches in diameter from the kind of tree preferred; cut the 

same into lengths of about one and a half feet, being careful not to in- 

jure the bark, Smear each end of the cutting with stable manure, coat- 

ing the same with ashes. Then plant the cuttings upright in the soil 

so that the upper end will be a couple of inches beneath the surface. 

Care must be taken to plant the cutting the right end up, as upon the 
tree; otherwise it will not take root. 

Many prefer to grow the wild olive from the seed, and when grown to 

the proper size, graft upon its stock the best varieties. Whichever 

method is resorted to, the time for planting must be in the latter part. 
of the spring equinox. 

The first year after planting, the ground should be frequently hoed; 

and in the second and subsequent years the rake must be used, that 

the young roots may acquire strength and vigor in a mellow soil. For 

the first two years the young plant must not be pruned. The third year 

it should be pruned, leaving but two branches thereon. During all this 

time the ground should be hoed and raked frequently. In the fourth 

year the weaker of the two branches must be removed. After cultivat- 

ing thus for five years the plants are ready for transplanting to the 
orchard. 

In transplanting to the orchard, a distance of sixty or more feet, must 

be maintained between the trees, where the soil is rich. In poor soil 

the distance should be thirty or more feet apart. 

A year before transplanting to the orchard, the holes for the trees 

should be dug to the depth of 4 feet. This should be done that the soil 

of the holes may become fertilized by the rays of the sun. If the trees 

are to be transplanted in autumn the ground must be dry; if in spring 

the soil should be fresh and the trees moved before they commence to bud. 

Prior to planting it is well to mark the position of the plants as to the 

points of compass, and give them the same position in the orchard. 

The young orchard (thus commenced) must be plowed and hoed at 

least twice a year. After the solstice, when the earth erodes by the 
heat, care must be taken that the roots of the young trees do not become 

exposed to the sun. After the autumnal equinox equal care must be 

had (especially if the orchard be upon a hill-side) that the rains do not 

denade the roots. Hach year the shoots that put forth from the stem 
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must be removed. Every third year the ground about the trees should 

be manured, the amount to be determined by the condition of the soil. 

It is often the case that evén in dry situations a moss gathers upon 

the trees. When this occurs the moss must be removed by scraping. 

Dregs of the oil should be smeared upon the trunks of the less vigorous 

trees. This will destroy the insects that infest the bark and thus injure 

the trees. 

After the lapse of eight years the trees must be thoroughly pruned ; 

cutting away all sprouts, and such branches as obstruct the air and 

sunlight; but no large branch should becut near the body of the tree; 

and the lower branches should be spared, because being more exposed 

to the warmth they are the most productive. 

At eight years old the olive is buta mere infant tree. At fifteen 

years of age it bears but little fruit. When thirty-five or forty years 
old it begins to bear abundantly, but then only every other year. Every 

alternate year there is generally a poor crop. At this age a hectare 
(2,475 acres) of trees in the fruitful year generally yields from 3 to 4 

quintals metrique (660 to 668 pounds) of olives, or about 240 or 320 kilo- 

grams (530 to 705 pounds) of oil. 

When the trees are fully grown the ground should be plowed at in- 

tervals during the year, and should be once hoed during the autumn. 

The cost of this per annum, inuluding the pruning and cleaning of the 

trees, is about 100 to 130 lire ($19.80 to $25.09) per hectare (2; 
acres). 

For oil the fruit should be gathered when it commences to change 

color from gray to dark red. The fruit must be picked by hand, not. 

knocked off with poles, and care taken not to bruise it. If bruised or 
injured in any way it soon becomes rotten, and the oil from it is of poor 

quality. As soon as gathered the oil should at once be compressed 

from the fruit. In Sicily there are mills for this purpose. The fruit is 

placed between two stones and the stones forced together by screw 

power. It spoils the fruit to let it lie in heaps in a store-house before 

extracting the oil. The oil as soon as extracted is placed in large jars. 

Lhe jars should be thoroughly cleaned with vinegar and water before 

receiving the oil. When the jars have been filled with the oil, they are 

placed in rooms where the temperature is kept about 15° above zero 

(Réaumar), (or Fahrenheit about 50° above zero). 1n the month of June 
following, as soon as the oil becomes clear (impurities settling to the 
bottom) the upper strata of oil (the clearest) in the jars must be poured 
off into other jars, the cloudy or poorer-quality remaining. This oil is 
the first grade or best quality. Ina month after this process is repeated, 
the turned-off oil being second grade or quality. After the lapse of 
another month the process is again repeated, giving an oil of third 
quality. The dregs are now left in the first jars, and ave here used tor 
making soap, rubbing on the bark of sickly young trees, ete. 

For export, the olives must be gathered by hand in the month ot De- 
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cember, when they are of a green or whitish green color, aceording to 
the kind of fruit. The fruit is then placed in‘barrels or large jars and 
covered with a strong brine. In this condition the froit is exported. 
The brine is thus prepared: Into a barrel or tub is poured fresh, clean 
water until itis three-fourths full; over this is hunga basket filled with 
coarse salt, the bottom of the basket being 3 or 4 inches beneath the 
surface of the water. When the water becomescompletely impregnated, 
and will hold no more salt in solution, it is ready for use. 

Black olives for condiments are thus prepared: They must be gath- 
ered by hand when they begin to ripen and commence to turn black. 
They must not be fully ripe. When gathered they are eleaned and 

salted in baskets. The proportion of fruit and salt is about a large 

handful of coarse salt to a gallon of the fruit. Coarsesalt is first spread 
in the bottom of the basket, then a layer of fruit, theu of salt, and so 

alternately until the basket is full. In this condition the fruit must re- 

main a month, then with fresh water cleanse the fruit from the salt 

and place it in clean jars, covering the surface with laurel leaves. 

Another method of preparing the black olive for table use is tis: 

As above the olives must be picked when they commence to lose their 

green color, becoming somewhat dark. Place the fruit in shallow bas- 

kets in the shade, letting it remain thus for a day. ‘Then close the 

fruit in jars for twenty-four hours. Then salt the fruit in jars, scatter- 

ing upon each layer of the fruit two handfuls of tine salt to a gallon of 

the olives. Some hours afterwards when the fruit is impregnated with 

the salt, remove it to other jars, pouring upon it a copious supply of olive 

oil of the first quality thatis pleasant to the taste. Cover the surface 
with laurel leaves. 

ALBERT WooDCcOcK, 

Consul. 
UNITED STATES CONSULATE, 

Catania, July 21, 1884. 

TUSCANY. 

REPORT BY CONSUL WELSH, OF FLORENOE. 

[Repnbiished from Consular Reports No. 414.] 

[have the honor to hand you my reply to the circular issued by the 

Department of State, under date of the 4th of December, 1883, and re- 
ceived at this consulate on the 23d of January, 1884. 

J regret the delay, which has been unavoidable, and in this connec. 

tion I may mention that the answer from the consular agency at Cag- 

liari, Sardinia, reached me on the 15th instant, aud that, although vines 

and olives are grown to a large extent in this district, there are searcely 

any exports of the same made through this consalate. I have, there 

fore, had much difficulty in arriving at the information I am able to 

vive, 
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“OLIVES AND OLIVE TREES. 

Olive trees are adapted to few countries, being so delicate that they 

can thrive under the ivfluence of a mild temperature only. Cold winds 

and a soil too fresh or too dry are equally unfavorable to their produc- 

tiveness. Therefore, on the Mediterranean coasts, and nominally in Italy, 

it seems that olive trees meet with most of the conditions favorable to 

their development. Olive trees in a favorable climate and soil grow 

quickly, and are both strong and leafy. 4 
In Tuscany the diameter of the trunk measures from 0.25 meters to 

0.30 and 0.42 meters (94 inches, 114 inches, 1 foot 44 inches). The or- 

dinary height of the tree when fully developed is from 5 to 7 meters 

(16 feet to 22 feet 7 inches), and the maximum and exceptional height 

is from 8 to 12 meters (254 feet to 38 feet). 
It is difficult to state the length of life and productiveness of olive 

trees. In the most favorable countries, however, they remain fruitful 
during two hundred or three hundred years, and if after this term of 

life they do not bear, young shoots are produced by them which become 

fruitful, so that actually, when properly tended, they may be said never 

to die. 
Among the olive trees the following are the better known in Tuscany : 

Infrantoio (fit for the press), one of the most delicate and very sus- 

ceptible to cold. : 
Olirastro (dark brown olive), found on the hills; hardy, but not very 

productive. 
Moraiolo (resembling the mulberry), hardy, ripening early, and fairly 

productive. 

Razzo or Grossaio (large and lucent), much appreciated for the abun- 

dance and size of its olives and the good quality of its oil. 
Coreggiolo (resembling the crucible from its lowering branches), sus- 

ceptible to cold weather, and consequently not adapted to high localities, 

but still growing with northern expossure. 

Gremiquolo (a coarse description of olive), ripening in March or April, 

and found io the Pisan Mountains. 

Leccino (holm-oak), coarser, but very hardy, and not susceptible to 

cold. 

Quercetano (resembling the oak), deriving its name from Querceta, a 

small place in the Lucchese, where it is largly cultivated, owing to its 

strong constitution and resistance to sea winds. 

Indolcitoio (tender and sweet), whose fruit, larger than other varie- 

ties, but with little oil, is eaten fresh after having been for some time 

well soaked, 

The varietics mostly used in Tnseany are the— 

Infrantoio, with favorableexposure, and the Moraiolo elsewhere, The 

Infraxtoio grows well in sheltered places and on hillocks. This plant 

is very susceptible to exposure to or changes of weather, The Moraiolo, 

cultivated ina meager and arid soil, is very hardy and bears well, 
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Olive trees are generally reproduced trom ligneous exerescences of 

the stock or roots, iu the form of a halfan egg, from which they are caped 
wovoli, cut in the spring, placed in holes made in a. plowed soil, covered 
with fine earth and watered according to the exigencies of the season. 
The wovolo sends torth shoots, the most robust of which are brought up, 
and in the third year of their existence may be planted. he repro- 
duction by seed is not exclusive, however. Small plants are eared for 

in a nursery and grafted on in the third year, and in the fourth are 

transplanted. Olive trees are planted iu square ditches of over 2 meters 

(6 feet 5$ inches) and at a depth of about 1 meter (3 feet 3 inches), 
with proper arrangement for drainage. 

Olive trees commence to bear one year after being planted, and farm- 

ers anticipate the amount and increase of the crop from the date thereof, 
relying upon the Tuscan sayings, viz: 

Se mignola @ Aprile, vacci col barile (bearing in April, look for a bar- 
relful ; abundant crop). 

Se mignola di Maggio, vacci col saggio (bearing in May, hope for the 
best ; scarce crop). : 

Se mignoli di Giugno, vacci col pugno (bearing in June, expect a hand- 
ful; poor crop); which are confirmed by the following: 

La prima oiiva é oro (the first olive is gold). 

La seconda argento (the second is silver). 

La terza val niente (the third is of no value). 

That is to say that the tree precocious in its bearing produces best; 

less sure are those flourishing later, and the produce of those bearing 
last is of little or no value. 

lu well-disposed orchards olive trees are pianted at a distance of from 

4 to 6 meters (13 to 19 feet 4 inches) one from the other. The number 

of trees is generally from 400 to 600 per hectare (24 acres). 

Pruning in the best-conducted orchards consists in well clearing out 

the center of the tree in order that all the branches bearing may have 

plenty of light, sun, and air. The trees are pruned every two or three 

years. Any dying or dead branches are taken off as soon as noticed. 

Every year the soil is turned with the spade and every other year ma- 

nured, It is thought by scientists that pruning is carried to too great 

an extent. Columella, the ancient agriculturist ,who greatly advanced 

oil culture, says of this plant that “the plowing of ground is a re- 

quest, the manuring is a prayer, and the pruning is an order to produce 

fruit.” : 

The best orchards in the Lucchese may produce each two years 180 

hectoliters (510 bushels) of olives per hectare (24 acres), from which 

quantity there can be had 2,160 kilograms of oil (4,761.33 pounds), or 

about 244 hectoliters (646 gallons). 

It is caleulated that one hectoliter (2.83 bushels) of olives gives 12 

kilograms of oil (264 pounds), and Domenico Capponi, in his treatise on 

olive oils, considers fairly remunerative the production of from 10 to 15 

kilograms (2% to 33 pounds) per hectoliter of olives (2.83 bushels). 
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The average biennial product is estimated at 120 hectoliters per hee- 

tare (g404 bushels, 24 acres), equal to 1,440 kilograms of oil (3,174.62 

pounds), or about 164 hectoliters (430 gallons}. The olive tree in Tuscany 

produces an average of 1.188 kilograms oil (2 pounds) per year. Such re- 

sults, however, are given, butin good years and considering the fluctuation 

of the product, the biennial average is reduced to 11 hectoliters (290 

gallons) of oil per hectare (24 acres), at the price of 136 lire ($27.20) per 

hectoliter (26.417 gallons), as being the average price for the last six 

years, giving the gross amount of 748 lire per annum. To that is added 
the value of olive husks, from 1 lire to 2.50 lire per quintal, and of fagots 

derived from the pruniug, which amount to 64 lire every two years, mak- 

ing a gross amount of 780 lire per hectare and per year ($156 from 24 

acres.) 

The following statement will show about the expenses of working a 

hectare of olive trees and the approximate net receipts, calculating for 

one instead of two years: 

Lire 

Working the gronnd ...--.-------- +--+ 2+ 2 - ee eee eee eee ee ee ee eee 20. 00 
PRUNING so. sth comes 4 oe ieee eedeeeeco acess Seanert oe cemeies 36, Ou 

MAUPIN secre teres cicdasosee see delete emus cesses SpeeGeat SER eas Seales 300. 00 

PUGS OM VOR os ccc Sscieeee adem stesso aside aarncioee osc Siow SacGese ses 40. 00 

Pressif S0lIV GS 20-05 .2> see necacncee ean patch sr Ae ces tha Sie aie tans ans iuic rhe tant Deiece 7.20 

Interest.at'5 percent: Per ANN ... 202. cc eee eee se eee te eee sae en eee eee os 

423. 40 

Which, deducted from the gross amount of 780 lire, leaves 356.10 lire 

net. 

It is generally calculated that the expenses of an orchard represent 

one-third of the actual value of the produce, and that estimate is made 

as an average. The expenses, however, exceed by far said figure, as 

the above estimate shows. The olive culture is sometimes managed by 
what is called mecveria, or asystem when half the wet prolits are paid to 

laborers, all the expense but that of pressing the olives being borne liy 
the owner. 

Tuscan oils from Lucca, Calci, and Buti are esteemed as the first oils 

of the world. Not all Tuscan oils, however, reach that decree of perfec- 

tion, but even judging in mass, they are considered the best. For twenty 

years past Tuscany has not produced oil for burning or for lubrication, 

all attention being given to the production of salad and cooking oils. 

In some places hot water is used to facilitate the pressing. The best 

rales adopted for extracting oil are the following, viz: 

(1.) To expedite the careful gathering of olives already fallen from 
the tree. 

(2.) Po harvest. the olives as soon as ripe, plucking the fruit by hand 
or whipping the trees wently. 

(3.) ‘To press olives before fermentation and to dispose them in small 
strata in the baskets. 
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. (4) To press slowly and at a cold temperature. 

(5.)To have all machiuery and recipients very clean, as well as to in- 

sist on the cleanliness of the laborer. Crushing presses of old system are 

used, aud the quantity of olives submitted to each pressure varies from 

150 to 250 liters (44 to 7 bushels), but not over. 

Olives must be well pressed and ground for about one hour, after 

which they are reduced to a paste and placed in frails, submitted to 

presses, and then mixed with cold water for a second pressure, and even 

a third pressure, but with hot water in that case. The oil produced by 
a first gentle pressure is the virgin oil; the other is mixed, and consti- 

tutes a second quality, usually called olio mangiable (table oil) ; a third 
quality is derived from the deposit of oi!, and used by colonists for burn- 
ing. 

Olive oil is preserved in jars varnished inside, containing from 50 to 

300 liters and over (13.200 to 79.251 gallous). Olive husks crushed and 

pressed again give an interior oil for lubricating purposes. The clarifi- 

cation cf oil must not be too cold nor too hot. The temperature is not to 

vary from 10° to 12° centigrade (54° Fahr.), in order that the oil fluid, 

be such as to facilitate the deposit of heterogeneous substances. 

The process of preparing olives for table use consists in their sweet- 

ening or drying; those green are sweetened, and the ripe olives are 

dried. To sweeten they are placed in clean water during five or six 

days, changing the water four or five times,a day. When they have 

lost their bitterness they are trausferred into a pitcher of brine with a 

few brauches of fennel, taking care to keep them well plunged in. After 

sixty days they are good for table use and are so preserved until the fol- 

lowing year. They can be sooner prepared for table use by crushing, 

extracting the nut and keeping the fruit moist for four or five days and 

changing the water four or five times a day. They are then placed in 

brine, and after six or eight days may be eaten alone, or with vinegar 

and oil, according to taste. Olives can also be sweetened by keeping 

them in brine until they lose their bitterness, after which they are 

placed in water renewed twice or three times a day for four or five days 

until they lose their disagreeable taste. Then they are kept in brine, 

adding thereto fennel, cloves, cinnamon, or nutmeg, but the fennel if 

used must be used alone. Dark olives are dried by exposure to the sun 

for from fifteen to twenty days, and are subjected to a slight sprinkling 

of salt. ’ 

Another process is to place the fruit in baskets, with alternate layers 

of salt. In the course of twenty-four hours the juice will commence to 

leave the fruit, and after five or six days the fruit is sufficiently dry for 

table use. Day by day the baskets should be gently shaken aud a little 

salt sprinkled on. 

Olives for oil are to be picked when thoroughly ripe, which is clearly 

shown by the bright black color, and also by the fact that at such time 
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their pulp is easily severed from the nut and has a violet color. Its 

compounds are: 

Dt eth te aoe get starcinnin ns Sa ote Sich awe Segara dad Sonswalsine aeeaetommeune dimes 56. 02 

Wallet on nacassuees serene gees kh bead peahen eeea task fg xs 2 eKe Mae Pee ee 14, 38 

BS Sst Ties sas seemed rds cyst beet saicte rele e wiietate tp echo avaroyctare grata ine we aiarinaaceone deems 9. 38 

IL veetee RAsismin 0) s eaw pale Meine she ses eneeRs Mune Joie ee eSee oe eee nde eee 20. 16 

Ai Taye Ee WU iaes 2 ays d Gas 6008 4 eee ea denrekenns dew ote eee een Nee ES 06 

DOU ail ge sana. es na. v5 chaetive xis ele Sel watapaeok wisi aoa ee eiiels. Melee CERES eRe ETOT 100. 00 

From experiments made it results that one hectoliter (2.83 bushels) 

contains from 48,000 to 50,000 olives, the difference being ascribed to 

the variety, according to soil, climate, and season. Olives accumulated 

for some weeks might number 54,000 or 56,000 per hectoliter (2.83 

bushels). 

The “queen olives of commerce” are considered in Tuscany as the 

selected fruit of the common olive. 

There is no system of artificial irrigation in use for olive culture in 

Tuscany. 

The annual rain-fall in this district is about 1.067™™, equal to about 

42 inches. 

Official statistics show that the following countries import olive oil 

from Italy, ranking in importance as to quantity of oil as nawed: France, 

England, Austria, Russia, South America, United States, Netherlands, 

Turkey, Sweden and Norway, Denmark, Portugal, Belgium, Greece, 

Switzerland, Egypt, Brazil, Algiers, ete. Barrels, bottles, or tin cans 
are used to hold the oil. 

In Tuscany there are three prevailing diseases which seriously affect 
the olive tree, viz: . 

Lupa, meaning literally wolf, but actually being a description of dead 

rot, produced very often by excessive pruning. To cure this the affected 

parts are gouged out and a hardening liquid preparation applied, that 
the circulation of sap may continue. 

Mosca delt olivo (the olive tly).—This insect lays its eggs into the olive 

itself, and’ when the deposit is discovered the olives are gathered im- 
mediately. Should the eggs be allowed to remain the fruit is much 

deteriorated, if not ruined. The eggs are red, and theretore vasily dis- 
covered. 

Bruco deli olivo (the olive grub).—This insect is the most dangerous 

enemy to the olive tree here, consuming the sap and thereby drying up 

branches and buds. When discovered the tree must be thoroughly 
pruned, all the foliage removed, and every portion containing the insect 
burned or buried away from the plantation. 

ZONE VOR TIE CULTURE OF OLLVE TREE, 

The zone in which the Oliva Huropea is most appreciated and its 
cultare most reuumerative ison (he shores of the Mediterranean, The 
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Olive tree does not thrive with extremes of temperature ;. a climate too 

hot aud dry or too cold and moist is not favorable to its culture. It 

thrives well on the sea coast or on the hill-side, producing buds in March 

at a temperature of 10.50° or 11° centigrade (52° Fahr.), blossoming in 

April at 15° centigrade, flourishing in May at 18° centigrade, and form- 

ing the fruit in June at 21° centigrade. 

Lhe lowest winter temperature supported without damage is 7° or 8° 

centigrade; but this temperature can not be withstood any length of 
time, indeed not over a week. 

OLIVE OLIMATE 

(a.) The minimum of the temperature should be 7° or 8° centigrade, 
and that not to exceed eight days. 

(b.) Snow five or six times per year, and the snow to not last more than 

two or three days at a time. Over that would undoubtedly injure the 

tree. 

(¢.) Olives should commence to ripen before the end of October, and 

the average temperature should not be lower than 16° centigrade. 

(d.) The months of June, July, and August should be dry to render 

the olive healthy. 

From 25™ to 30™™ (1 inch) of rain is necessary before June, suppos- 

ing the previous winter to have been a fairly wet one. 

Districts. Latitude. | Altitude. | Maximum.| Minimum. 

| 

9 | Feet ° ° 
43° 47 | 72.0 *39.5 | th 
43 48 8..0 35.5 | m5 
43 20 348. 5 36. 2 8.5 

*Extreme heat known in summer at Florence; actually the thermometer seldom rises over 30° cent. 
or 86° Fiahr. 

+ 'fhis degree of cold is very rarely felt. The thermometer at Florence during the winter very sel- 
dom falls lower than 5° cent. or 25° Fahr. 

EXPORT OF OLIVE OIL. 

I have now given the method of making pure olive oil, but it is to be 

regretted that no pure oil is exported from Italy. The cotton-seed oil 

is made and imported in large quantities for mixing with the olive, thus 

giving to the dealer a larger profit than he would receive from the pure 

oil. Twenty-five per cent. of the liquid exported is composed of cotton- 

seed oil, and the mixture sometimes contains as much as 50 per ceut. 

My dispatch No. 23, dated May 2, 1883, gives an easy incthod of dis- 

covering the presence of the naueratine liquid.* The cotton-seed oil 

* The test of Prof. Commendatore Bechi, director of the Technical Institnte and of 

the Agrarian School, is as follows: 

In a glass bulb place 5 cubic centimeters of the olive oil to be tested; add to this 25 

eubic centimeters of alcohol of 98° areometer. Then add 5 cubic centimeters of the 

test, which is ¢ omposed thus: One gram of erystallized nitrate of silver dissolved in 

JOU eubie centimeters of aleohol UR? areome ter, The bulb containing the matter just 
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is not unhealthy, but simply detracts from the flavor of the pure 

article. 
WILLIAM L, WELSH, 

Consul. 

UNLIED STATES CONSULATE, 

Florence, March 17, 1884. 

VENETIA. 

REPORT BY CONSUL NOYES, OF VENIOE. 

[Republished from Consular Reports No. 414.] 

If, as has been seen, the production of oranges and lemons at a special 

point of the Venetian territory is in reality a forced and artificial indus- 

try, that of the olive, so characteristic in many other parts of Italy, is 

hardly better suited to the natural conditions of the country here, and 

ouly reaches the importance of an industry in the same limited region. 

In all the eastern and central portions of Venetia the plant itself is 

rarély seen, and its cultivation for product insignificant or null. At 

the extreme west, on the. hilly slopes with southern exposure around 

Verona, are found occasional plantations, though their extent and pro- 

duction have constantly decreased since the sixteenth century in con- 

sequence of the change of climate, caused by the excessive denudation 

of the mountains, and the exaggerated risk and difficulty thus produced 

to the cultivation, besides the outlay of time and capital before a return 

can be gathered. In an industry thus discouraged and declining, little 

effort is made for improvement, and in general, as it is one of the most 

ancient of all forms of culture, so is it perhaps that which has least bene- 

fited by the application of art or intelligence. 

The olive cultivated here and throughout Italy, whatever modifica- 

tions it may have undergone by climate and situation, belongs to but 

one species—Olea Huropea—which, however, with long neglect and 

hardship is subject to a transformation so marked as to appear a change 

of nature. When the tree becomes scrubby and uncouth, changes the 

described is then placed in water, the temperature of which must be brought to 84° 
centigrade (151° Fahrenheit), After half an hour’s immersion the oil, if impure, be- 

comes of a dark, mnddy color, and with practice and caution the actual proportion of 

the adulterating liquid can be determined. 

Another method is to place § centimeters of the oil into a bulb and add thereto 30 

centimeters of alcohol 98°, Shake the mixture thoroughly, and then let it rest until 

the oi] and alcohol separate. Then transfer the aleohot to another glass bulb aud add 
the test (same qaantity as before), Put the bulb in the bath and heat the water to 

the same grade (84° centigrade or 1512 Fahrenheit), when if the oil is impure a dis- 
tinet dark color will be produced. This test is based on the essential quality pos- 
sessed by the vlycerine of the eotton-oil to reduce the nitrate of silver, It is always 

well to also use tho test with pure olive oil, when, ifthe oil be thoroughly pure, no 
discoloration will be observed, 
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form of both its leaves and branches, bears only abortive frait or none 

at all, and assumes almost the character of a different species, in this 

form it is known as the Olea siluatica. Ungrafted or abandoned trees 

always tend to return to this primitive type. 

In the Veronese olive plantations a number of varieties are distin- 

guished, resulting from local conditions, by which the plant is still easily 

influenced. Among these are specially prized the Cosaliva or Prizzur, 

a low spreading tree, with pendent boughs, long lance-shaped leaves, 

and small oval fruit, which has the merit of bearing each year regu- 

larly, not at all certain with other trees; the Drupo forte, taller than 

the above, with narrower and sharper leaves and fruit, rich in oil, but 

very delicate and capricious in its product; the Gagnan, likewise a con- 

siderable tree, with branches less inclined and roundish fruit very full 

of oil; the tree is hardy, but only bears every other year; the Rosa, 

Razza, or Razer, the tallest of its kind, with large pulpy fruit extremely 

rich in oil, but it bears only in two or even three years, and its oil is 
only middling in quality. 

For table use, the varieties which give the best fruit are called usu- 

ally compostar (trom compost, French compéte, a conserve). These are 

the compostar simple, a delicate tree with large oval fruit, but very 

variable in size and quality, according to locality ; the compostar grasso, 

fruit large and round, more hardy, but, like the above, bearing well 

only in favorable years ; the compostar di Spagna, fruit oblong, bears 

only in good years and favorable situations; the compostar piccolo, 

thrives everywhere, but inferior in quality ; and others less deserving of 

mention. 

Methods of cultivation.—The methods of cultivation and of propagation 

are simple in the extreme. The plant may be propagated by the talea, 

a quadrangular slip of the bark, some 3 inches long, with a portion of 

wood or woody protuberance adhering to it; or else by a fragment of 
the trunk, branch, or root, planted in earth well and deeply broken up, 

with the point only uncovered; but the tree thus produced would be 

weakly and short-lived. On the other hand, plants produced from the 

seed, although the most robust and durable, give no fruit till twelve or 

fifteen years old, and are not in full bearing till twenty-five or thirty, 

while the slow return of the tree is already one of the greatest obstacles 

to its cultivation. Between these objectionable methods, the usual 

practice here is to reproduce from polloni, or sprouts, which rise spon- 

taneously from the more superficial roots of the old tree at their first 

ramification, or from wounds caused by instruments of labor. These 

sprouts are allowed to grow on the spot to about 3 inches diameter ; 

the root is then uncovered and the bearing portion, with the sprout at- 

+» tached, removed to its future locality, the breach being neatly smoothed 

and covered with a plaster of dung diluted in water before replacing 
the earth. The sprout, at the moment of planting, is docked at about 

a foot from the ground, and the cut extremity covered with a similar 

1564——-20 
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plaster of dung and clay. The trees produced in this manvuer commence 

bearing at the age of five or six years. Should these young plants be 

established in a locality differing much in soil or exposure from their 

original home they are grafted from trees already adapted to the situa- 

tion. 

When a new plantation is to be made the ditches for each row are 

opened some time before, with a width of 4 or 5 feet, and, if possible, 3 

feet deep, or, if in separate holes, they should be 6 feet square and as 

deep as the soil will permit, and the first 9 inches of earth kept 

apart to allow that from below to profit more fully by the action of the 

air. When replaced it should be liberally mixed with inanure, or, if 

none at hand, with bits of leather, of hoof or horn, woolen rags, shrubs, 

grass, or dead leaves, taking care to mix such materials well with the 

earth, but not in contact with the roots. 

The distance between plants varies much with situation, but the 

medium in ordinary cases is to allow 10 or 15 yards between rows and 

from 6 to 10 in therow. A circular ridge of earth, a yard or so across, 

should be raised around the plant that the rain water may be kept and 

forced to filter among the roots. Some cultivators envelop the stems 

for fear of exposure, but this is not necessary at the season of planting, 

and has the effect of preventing the absorption of light, air, and solar 
heat, most necessary to the plant at this period. 

INTERCROP CULTURE IN OLIVE PLANTATIONS. 

In most cases the intervening spaces are cultivated with the ordinary 

crops of the country, maize, wheat, luzern, or a rotation of those crops; 

but, while the constant movement of the soil between the trees is ad- 

vantageous, the exhaustion of its nutritive elements by such planta- 

tions is certainly a prejudice, especially after the trees have attained a 

certain size and vigor. The best authorities urge their discontinuance 
after ten or twelve years, without, however, neglecting to spade the 

ground in April or May, and, if possible, in August of each year. 

Those who attach primary importance to their olive crop oftener sow 

vetches, lupines, beans, and such vegetables only around their trees, 

and turn them in with the spade or plow, « practice which, by common 

consent, gives precisely the manure best suited to the requirements of 

the plant. 

MANURE, AND PROTECTION FROM COLD. 

About once in three years the supply of more stimulating manure 
should be renewed, and for this purpose, as before mentioned, besides 
the ordinary stable product, the refuse of the tannery, remains of hoofs, 
and other substances containing azotates, phosphates, and earbonates 
of potassa are excellent material. 

It. is usual, on the approach of winter, after the Crop, to raise a eon- 

siderable heap of earth around the foot of each tree to proteet the roots 
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from a possible excess of cold. The clive perishes if exposed to a tem- 

perature of 11° or 12° centigrade below zero (=-+10° or + 12° Fahr.), 

and if attacked at the season of renewed vegetation, even at —7° or —8° 

centigrade (=+19° or +20° Fahr.), 

PRUNING AND CULTIVATING. 

-\ general pruning takes place in spring as soon as all dauger of re- 

turning frost has disappeared, when decayed or sutfering branches, as 

well as those which have borne fruit for several years, are removed, leav- 

ing the sap to be engrossed by the young sprouts of the year, it being 

the nature of the olive to put forth and nourish, during one season, the 

branches which are to bear fruit the next, as the multiplication of these 

branches tends constantly to disseminate the productive force in a 

thicket of unprofitable shoots, in which case the tree will give a satis- 

factory crop only once in two or three years. Constant pruning is nec- 

essary to concentrate its vitality. No less attention is required to com- 

bat the effort of the upper limbs, the so-called ghiottoni—gluttons—to 

draw the sap of their own vigorous growth at the expense of the fruit- 

ful branches lower down. The best bearing olives are generally kept 

low, often with pendent bonghs, and this practice becomes a necessary 

precaution in exposed and windy situations. 

YIELD OF OLIVES. 

It is extremely difficult to fix the normal yield of olives ina region 

where their cultivation is so precarious, and where the success of the 

crop is more subject, perhaps, than that of any other to the influence of 

the season. Without careful and intensive cultivation the plant be- 

comes savage and bears nothing. With the best treatment it will give 

6 to $ liters (7 to 84 quarts) at 10 years, 16 quarts at 17 years, and 32 at 

25 years; but this only in exceptionally favorable years, with refreshing 

rains in August and September. 

It has already been stated that the olive in no case commences bear- 

ing fruit hefore the age of 6 years. It reaches a great age, 600 to 800 

years on the average, frequently 1,000, or more. Researches, more or 

less relitble, have been published, affirming that each cultivated plant 

gives during its existence an average product of 10,356 kilograms of 

oil, varying infinitely, of course, with the age and nature of the tree 

and mode of culture. 

GATHERING AND PREPARING THE OLIVES. 

Olives intended for the press are gathered at full maturity in Octo- 

ber, November, and even as late as January, with much difference of 

practice in this respect, as the truit of the same tree ripens with very 

unequal promptness and grows richer in oil to the last moment. On 

the other hand, if over ripe, the oil is much more subject to become 
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rancid, besides the risk of injury from premature frost or snow and 

insects, so that the surer practice is to gather while some part of the 

fruit is still green. 

For table use, on the contrary, it should be plucked not quite ripe, 

and, the finest and largest being selected, to neutralize the contained 

acid which renders them acrid to the taste, they are placed as soon as 

gathered iu a vessel of glass or earthenware, filled with lime-water in 

which the olives float, aud the orifice closed with osier. After standing 

thus for twenty-four hoars the lime-water is drawn off from below and 

replaced by water, fresh aud pure; thenceforward it should be re- 

newed every twelve hours, alternating pure and lime water till the 

liquid comes from the jar“flat and tasteless. In this condition the 

olives may be long kept good if immersed in a solution of seasalt fla- 

vored with any aromatic. 

For drying, the olives are gathered later and riper, and dried in the 
sun or oven like any other fruit. 

PROCESS OF EXTRACTING THE OIL. 

The processes for extracting the oil all date from time immemorial, 

and are of the most primitive description. After fermentation the fruit 

yields its oil much more readily but of inferior quality and already with 

a commencement of rancidity. Nevertheless the difficulty of extract 

ing it completely with their imperfect appliances, leads many to provoke 

fermentation by keeping the olives closely covered with matting or 

woolen cloths. They are then placed in a hopper, from which they drop 

gradually into the hollow, inverted, and truncated cone of a great stone 

mortar, in the bottom of which turns a sort of millstone, grinding fruit 

and stones to a coarse paste. The pulpy mass is now mixed abundantly 

with warm water, placed in sacks of hemwpen cord, and ready for the 

press. This last is of the simplest mechanism; a heavy wooden beam 

from 8 to 12 yards in length, fixed at one end and acted on by a screw 

at the other, forms a lever of the segond class. The sacks are placed 

on the platform in piles of two and three or three and four on each other, 

in a double heap, to adjust them to the inclination of the press-beam, 

and as the pressure increases are crowded back and still bathed with 

warm water until the pulp begins to leave the sack with the oil. This is 

the first draught and the first quality of oil. The refuse mass is then 

emptied again into the mortar, with a liberal addition of warm water, 

ground over, and again put to press, yielding still a fair quality of indif- 

ferent oil. The whole operation is repeated a third time, and after pass- 

ing through a coarse sieve, even a fourth time, bat these last dregs are 
only fit for burning or mechanical purposes. This is all that can beob- 
tained by the press power at present in use hore, and vet so rich is the 
fruit that after this insistent extraction, (he oil still hold in the refuse 
gives if unegualed value as a fertilizer or as food for animals. 

The off from these repeated pressions, largely mixed with pulpy and 
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fibrous matter, passes into a large vat, where sts freer and purer portion 

rises to the surface while the “morehia” or pulpy mixture is drawn 

off from below into large shallow basins, in which, when subjected toa 

warmer temperature, the albumen coagwates, and the remaining oil, 

with that already collected, is placed in stone jars ready for sale. From 

the refuse flux, if subjected to fermentation, which causes the still re- 

fractory oil vescicles to burst, a certain quantity of very bad oil may be 

extracted, but this operation is generally left to the press hands for 
their perquisites. 

Another process is still more primitive. Here the olives are placed 

in a long woolen sack, and trampled under foot until the pulp is well 

separated from the stones. The sack is then doubled on itself and 

placed under the press, with constant additious of warm water as the 

operation proceeds, and the oil obtained purified in the manner above 

described. The refuse and unbroken stones are then sold to the own- 

ers of grinding mills for a fresh extraction. The product obtained by 

this simpler process, though less in quantity, is much preferred in com- 

merce, being the pure extract of tle pulp alone, the unavoidable mixt- 

ure with that of the kernels after grinding greatly impairing the flavor 

of the whole. 

CIRCUMSTANCES FAVORABLE TO THE GROWTH OF OLIVES. 

All the circumstances which favor the growth of the olive are such 

as generally place it either on hillsides or the shelves at their feet, 

where, well protected from the cold winds of the north, it may bask in 

a long season of summer sun, and where, also, it finds oftener the light 

soil of granitic or schistous detritus that suits it best, while the large 

mixture of clay common to valleys and bottoms produces the damp and 

compact formation of all others the most inimical to its nature. 

It is traditionally the plant of warm regions and of long dry seasons; 

an over supply of water would be more injurious to it than otherwise, 

and no irrigation is attempted or thonght of here. However, moderate 

watering at the opportune moment is always of benefit, and, as before 

mentioned, those years when some rain occurs in August and Septem- 

ber, improve the crop. Where the tree is intermittent, these are the 

bearing years. 

Far from dreading the neighborhood of the coast, it has been said 

that the olive is never found more than 150 kilometers from the sea; 

and although instances are recorded of ancient plantations in Piedmont 

somewhat farther inland, it is certainly true that the olive orchards of 

Europe skirt the shores of the Mediterranean, and the most flourishing 

are those that clothe the narrow margin of rocky soil between mountain 

and sea. Those described above in the region of Verona, at about 125 

kilometers from the lagoon of Venice, are among the farthest removed, 

and not among the most prosperous. 

Some notice has been given above of the productiveness of the olive, 
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as rather precarious in the uncongenial circumstances of the region; I 

have not been able to procure any detailed statement of the economical 

-elements of the culture, but as the plant is grown either in the midst 

of other crops or on ground which would be otherwise unavailable, it 
is not generally regarded here as a factor of importance in the account 

ofa farm, The latest statements give the present production of oil in 

the province at about 10,000 hectoliters (264,000 gallons) consumed en- 

tirely there and in the neighboring regiou. The preparation of the fruit 

for table use is exclusively domestic, or, at most, for the retail trade and 

consumption of the town population adjoining, and no mention is made 

of it in the statistics of the country. 

The rainfall registered for the city of Verona fora period of 20 years, 

from 1861 to 1878, is as follows : 

Inches. 
LPG! wcaemurswacre saches-cceewe seeeee 19. 

T8602 ice eseoensaeuis seou seecteerscee 32.44 
L803 ve 7 sxwiawnses masenw se veneweeae= 29. 31 
1864. oc.cpsavcass vueaws sebeee semees 26.16 
NBO Saw eepscid csr vacinictslivig sate eten cele ce: 21.51 

BOG cb cast esebeiterstsice os oie sees 29, 21 
DISEEE cccceatarleeansr yaw oe eo wen ees 18. 68 
VES cic cntan dass sdok Se nmeee® 40. 72 
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FIGS. 

The fig is regarded here rather as a vile and common plant, insuffi- 

cient either in quantity or quality for preservation as an urticle of ex- 

port, and requiring neither care nor attention in its growth ; it thrives 

everywhere unheeded, in sheltered spots, near country houses or along 

garden walls, and only serves to supplement the outfit of the market 

gardener for the nearesttown. The fruit at Venice is neither succulent 

nor very well flavored, though large and showy, and often ripens badly, 
or rather decays in ripening. At Verona it is cultivated with care ina 

few localities, and one variety, with a fruit very small and intensely 

sweet, the Segalini, much resembling and probably an acclimation of 

the Piccoli Verdini of Tuscany, but inferior, has a local reputation. Be- 

sides this, the Napoletani and Santi, introduced trom the south, are 

dried for home use. 

As the tree is only found casually in odd corners, and usually single, 

there can be no estimate of yield per acre. 

For planting, any portion ofa branch, slightly beaten and bruised, if 

placed in the earth will readily take root; the variety preferred may be 

grafted on it at a proper ave. 

Along the shores of the Lake of Garda the product less in demand 

for the market as fresh fruit, is dried in small quantities by the simple 

process of exposing to the sun on osier gratings and packed in small 

kegs with a little sugar aud a liberal sprinkling of flour; or else strung 

ou twigs and hung iv the sunshine till completely evaporated, but all 
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this only for family consumption; there is no exportation of the article, 

the consumption of which, on the contrary, is entirely supplied by im- 
portation from the south. 

McWALTER B. NoyEs, 
Consul, 

UNITED States CONSULATE, 

Venice, March 3, 1884, 

SPAIN. 

REPORT BY CONSUL OPPENHEIM, OF OADIZ. 

(Republished from Consular Reports No. 414. ] 

OLIVE CULTURE IN SPAIN. 

Origin.—The olive tree has been cultivated from the most remote his- 

torical times. The ancients believed the tree to have been spontane-. 

ously created by a beneficent divinity, and the Greeks attributed the 

gift sometimes to Minerva, then again to Mercury. Diodorus states 

that Aristzeus introduced the tree into Sicily, and was the first to use 

stone mills and rustic presses for the extraction of oil. Both the fruit 

and oil-pressing were, however, known to the Egyptians at a period 

even more remote than that of Greek myths, asis evidenced by wall 

pictures representing the process of filling the olives into sacks, which, 

when fall, were placed in presses, from which the oil is seen to flow. 

Strangely enough, that very Egyptian process of pressing in sacks was 

until a few years ago in use in remote districts of Spain (in La Mancha), 

and may still be practiced at this day. There exists some doubt as 

to whether the olive tree is indigenous to Spain. The wild species is 

undoubtedly found in many districts, from Catalonia to Cadiz, but by 

many it is held that these wild trees are merely the survivors of aban- 

doned plantations, which have reverted to the aboriginal form. Be this 

as it may, and whether the tree be an immigrant or “ to the manor born,” 

Spain is certainly to-day its chosen home, and it,is generally admitted 

that three-fourths of the olive zone in Europe lies within the borders 
of the Peninsula. 

Varieties.—The varieties of the olive tree cultivated in Spain are nu- 

merous. The list following shows the kinds that are most largely raised, 
and describes the size and appearance of the fruit. 

(1) The Manzanillo: This tree under good conditions of soiland tem- 

perature, grows to a large size. It is found in Seville and in Granada 

in great abundance, also in the maritime zone and some of the protected 
and fertile spots of the central region. It needsa rich soil, or, wanting 

that, high manuring and cultivation ; makes good oil, but in the province 

of Seville is mostly used for pickling. I[t is a great bearer, and the 
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fruit, which is large, matures early. The dimensions and weight are as 

follows: length, 25 millimeters; diameter through the thickest part, 23 

millimeters; weight of pulp, 7 grams; weight of stone, 1 gram. 

(2) The Sevillano Gordal : A small tree; is found chiefly in Seville and 

the lowlands of western Andalusia; wants rich soil, manuring, and 
usually irrigating also; is not resistant to cold, and must not be pruned 

freely, as it is very sensitive to mutilation ; does not yield much oil, and 

that little is of poor quality ; is used almost exclusively for pickling; it 

bears the largest fruit known, which is identical with the “ queen olives ” 

of commerce. It is asmaill bearer and matures late. Dimensions and 

weight of fruit are: length, 40 millimeters, by 30 millimeters in diame- 

ter; pulp weighs from 12 to 14 grams, and stone about 2 grams. 
(3) The Bellotudo: A large and luxuriant tree; not confined to any 

special district; requires phosphates in abundance and careful pruning, 

as the limbs have a tendency to intertwine; gives good oil and matures 

early, but isasmall bearer. Dimensions and weight offruit: length, 23 

millimeters; diameter, 19 millimeters ; weight about 3.2 grams for pulp, 
and 0.9 for stone. 

(4) The Redondillo: A medium-sized tree ; a hardy and resistant vari- 
ety, found chiefly in Central and Northern Spain; needs good soil, 

manuring, and thorough cultivation, also careful and extensive prun- 

ing for the same reason as above variety; is excellent for pickling, and 

gives good oil also; is a large bearer, and the fruit matures very early, 

requiring only 3,400 heat units (vide infra). Dimensions and weight 

are: length, 18 millimeters; diameter, 16 millimeters; weight of pulp, 

2.5 grams, and of stone, 0.5 gram. 

(5) The Lechin : Under good conditions this tree reaches a large size; 

is found in the provinces of Jaen and Cordoba, though not in abun- 

dance, being really a northern variety, as it is very hardy and resistant. 

In Spain it is only used to make oil; in France, however, it is a favor- 

ite for pickling; is a large bearer, and fruit matures early. This olive 

is one of the smallest known, total weight being approximately 1.3 

grams. 

(6) The Nevaditto blanco: A tree of fair size, found chiefly in Jaen, 

Cordoba, and Cadiz; must be planted only in well-sheltered spots, being 

sensitive to winds and to frosts; is only used for oil-pressing; matures 

the fruit early and is « prolific bearer. Dimensions and weight of fruit 

are: length, 28 millimeters; diameter, 15 millimeters; weight of pulp, 

3.6 grams; and of stone, 0.7 gram. 

(7) The Varal blanco: A large-sized tree, with straight and vigorous 

branches ; chiefly found in the province of Jaen; needs manuring and 

eareful cultivation; the fruit, which is always scanty in quantity, makes 

good oil, and is only used for that purpose; matures irregularly, mak- 

ing collection troublesome. Dimensions and weight of fruit: length, 23 
millimeters; diameter, 17 millimeters ; weight of pulp, 2.8 grams; and 

of stone 0.6 gram. 
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(8) The Hmpeltre > A small tree, throwing out but few branches; very 

hardy, and therefore adapted to a cold climate; is chiefly raised in 

Navarre and in Aragon; requires light and fertile soil, plenty of humid- 

ity and manuring, under which conditions it is a most prolific bearer ; 

it matures early, and is by many considered as one of the most desira- 

ble varieties ; the fruit yields good oil, and is also excellent for pickling. 

Dimensions and weight are: length, 28 millimeters; diameter, 16 milli- 

meters ; weight of pulp, 3.2 grams; of stone, 0.5 gram. 

(9) The Racimal: A medium-sized tree ; resists a cold climate well, and 

thrives fairly even on poor soil; makes oil of a fair quality, though 

Jeaving much refuse in pressing; is given to “off years ;” the fruit 

matures very early, probably earlier than that of any other variety. 

Dimensions and weights are: length, 23 millimeters; diameter, 15 

millimeters ; weight of pulp, 3 grams; of stone, 0.7 gram. 
(10) The Varal negro: A fair-sized tree, with straight and large bran- 

ches; only thrives in well-sheltered spots, as it hardly resists a tempera- 

ture lower than — 5° Cent., especially when followed by a quick thaw; 

found sparingly in Jaen and Cordoba; requires very careful pruning and 

enltivation, and bearing limbs should be ringed; yields good oil; is 

objected to on account of its being given to “off years;” in good years, 
however, it is a large bearer, and the fruit matures early. Dimensions 

and weight are: length, 25 millimeters; diameter, 17 millimeters ; 

weight of pulp, 2.2 grams; of stone, 0.9 gram, 
(11) The Gordal.—A tree of large size, and fine, vigorous branches, 

also a very quick-growing variety; is one of the kinds most generally 

distributed throughout Spain; is largely cultivated in Andalusia and 

in the central provinces ; requires good soil, manuring, and much culti- 

vation in order to bear well; resists the cold very well, matures early, 

and is a prolific, regular bearer; the fruit is good both for oil and for 

pickling, and its dimensions and weight are: length, 23 millimeters; di- 

ameter, 18 millimeters; weight of pulp, 3.7 grams; and of stone, 0.5 

gram. 
(12) The Verdejo.—A tree of medium size, with a tendency to dwarf 

considerably if not well cared for; is found chiefly in Catalonia, Log- 

roo, and Madrid; very hardy and resistant to cold; the yield will be 

in proportion to fertility of soil and the care given to cultivation; is 

generally used for pickling only ; is not an early maturing variety. Di- 

mensions and weight of fruit are: length, 22 millimeters; diameter, 12 

millimeters; weight of palp, 3.1 grams; of stone, 0.6 gram. 

(13) The Madrileto.—A medium-sized tree, of symmetrical appear- 

ance, limbs arching over; found chiefly in the south and in the mari- 

time zone ; its name appears to be amisnomer, as it is not cultivated in 

Madrid or in the central provinces generally ; requires good cultivation 

and cautious pruning; the fruit is excellent for pickling, next to the 

“queen” in size, and of delicious flavor ; gives fair oil, but only yields 

a small quantity in proportion to the weight of its pulp; matures late 
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and is not prohfic, Dimensions aud weight of fruit are: length, 35 mil- 

limeters ; diameter, 28 millimeters; weight of pulp, LL grains; of stone, 

] gram. 
(14) The Cornicabra, also called the Cornezuelo, the largest olive tree 

known, having strong, straight branches, is found all over Spain, but 

is most numerous in the central provinces; gives better oil than any 

of the other late-maturing varieties, which, however, as a class, are in 

that respect much inferior to the early-maturing species; is very resist- 

aut to cold and matures very late (it requires 39.978 of heat, vide infra) ; 

production is variable. Dimensions and weight of fruit are: length, 39 

millimeters ; diameter, 19 millimeters; weight of pulp, 4 grams. ; of stone, 

1.2 grams. 

(15) The Picudo.—A medium sized tree, with luxuriant limbs, placed 
obliquely on the trank, Like the above, it is most frequent: in the central 

districts; bears a fruit which is very much prized for pickling, and has 

besides the peculiarity of being a ‘‘clear-stone” olive; a fair bearer, 

but matures late, though earlier than the variety immediately preced- 

ing. Dimensions and weightof fruit are: length, 30 millimeters ; diam- 

eter, 18 millimeters; weight of pulp, 3.2 grams; of stone,1 gram. 

(16) The Nevadillo negro.—A medium-sized tree, very luxuriant, and 

with short and distorted limbs; is largely cultivated in the province of 

Jaen, where itis prized above all other varieties; produces most plentiful 

and excellent oil; with careful cultivation and good soilit is alarge and 

regular bearer ; matures late; the fruit is pointed and much bent at the 

distal end, causing this end to point at a right angle from the axial line. 

Its dimensions and weight are: length, 23 millimeters; diameter, 15 

millimeters; weight of pulp, 3.6 grams; of stone, 0.7 gram. 

Every one of the above-inentioned varieties can be reproduced in 

several ways, which will be further descanted on when describing the 

mode of planting. The most generally adopted modes of propagation 

are either by planting estacas, which are round, large limbs specially 

raised for the purpose on the parent tree, as thick as a man’s arm and 

from 2 to 3 meters long, or garrotes, which are shoots of from 70 to 90 

centimeters in length, two of such shoots being usually planted in one 

pit. By the first system the trees bear atter three years, but with gar- 

rotes it takes usually from six to eight years. Full bearing is in the 

larger varieties not reached before twenty to thirty years after planting. 

With the small aud dwarf varieties twelve to fifteen years may be nearer 

the truth. The maximum of growth is, at least with all large varieties, 

not reached before eighty years, and individual trees, either on account 

of especial vigor or favorable surroundiugs, keep on growing for cent- 

uries, reaching gigantic size. A French writer mentions three enor- 

mous olive trees standing near Tarascon, In the hollow trunk of one 

of them twenty persons could stand next cach other, and another had 
branches 16 meters long. The trees were reputed to be nine hundred 

years old. The trees standing on the Mount of Olives, near Jerusalem, 
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we by many believed to be the mdcutical ones that stood there at the 

time of desus Christ. ‘Lhe duration of the productive period is also 

most difficult to determine; all that is known is that it lasts extremely 

long, when not cut short by injuries to the tree or exhaustion of soit 

surrounding it. 

Planting and propagating.—Olive trees raised from the stone of the 

fruit always revert to the original form, called here acebuche or wild 

olive; hence in order to reproduce desirable varieties it is necessary to 
plant parts taken from the living tree, whether shoots, branches, or 

roots. The most general modes of reproduction is either by estacas or 

by garrotes. Both modes are followed pretty nearly all over the country, 

though in the central provinces the second process is the more general, 

whilst the contrary holds good for the south and the extreme north. 

The best time for planting (by either mode) is from January to March in 

the maritime zone, from January till April in the central provinces, and 

from January till May in the north; and it may be taken as a safe rule 

to plant only when the frosts are over and before the trees have begun to 

bud. The estaca, which, as betore stated, is a stout linbabout 3 meters 

long, should, if possible, be planted immediately after being cut from 
the parent tree. The hole is dug toa depth varying from 1 to 2 meters, 

the depth increasing with the severity of the climate; square pits 90 

centimeters cach way are the best, but quadrangular ones are less ex- 

pensive and generally used; this pit should be about 85 to 90 centi- 

meters long by from 20 to 30 wide, andif planting on inclined ground, 

the length should cross the line of descent. At the bottom of the pit a 

layer of well-rotted manure is first deposited, upon which a layer of 

active outer soil is laid to a depth of 3 or 4 centimeters; the limb is 

then placed in the center of the pit and earth (from the upper layer, 

not that dug from the pit) is then put in, thoroughly broken up, and 

pressed down with the feet; when about even with the surrounding 
earth, a small concavity is left in order to retain rain or irrigation 

water. This operation is best performed by two men; one keeps the 
limb in position and compresses the earth, whilst the other is filling 

in. In Andalusia it is usual to pile up moist clay against the protrud- 

ing part of the estaca until no more than about 30 centimeters of its 

length is visible; this is held to be very efficient in all hot, dry re- 

gions, as otherwise it often happens that the limb produces shoots 

from the lower part only, whilst the upper part dries up. The moist 

clay is piled in the form of a slender cone, and at half its height an 

opening is left for supplying the limb with water, which in dry 

weather must be done plentifully. The garrotes are cuttings of from 

70 to 90 centimeters in length, which with most varieties may be sup- 

plied in goodly numbers by such pruning as will benefit the tree. The 

pits are dug somewhat less deep than for the estacas, and two of the 

garrotes are planted together, leaning towards each other in such a po- 

sition that the two cuttings and the bottom of the pit form a triangle, 
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of which the apex is even with the grouud. In regard to manuring 

and filling the pit, the process is simiJar in both modes of planting, 

only the upper part of the smaller cuttings must be covered with about 

10 centimeters of loose soil. The sprouts from these smaller cuttings 

are more exposed to damage by frost and by animals than is the case 

with the plan first described, and the bearing age is also reached some 

four or five years later, but it is held that the trees raised in that way 

are more vigorous and productive. 

Other modes of propagation, such as by shoots from the living roots 

of a dead tree, or by raising stocks from seed upon which to graft later 

on, are known to give excellent results, and are occasioually practiced; 

but the vast majority of Spanish growers confine themselves to the two 
processes here described. 

Cultivation.—During the first eight or ten years after planting, the 

orchard should be plowed three times each year (with a plow making a 

fuirow 10 inches deep), and the soil immediately surrounding the plants 

hoed three times the first and second year, and later on twicea year. It 

will frequently happen that plants do not sprout the first year, in which 

case an extra supply of water and labor should bedevoted tosuch plants; 

should they, however, not produce shoots for two complete years, they 

should be dug up and replaced by others. The distance at which trees 

should be placed depends primarily upon the variety planted, the rule 

being to allow an interval equal to twice the height of the full-grown tree. 

This is the general rule, which must, however, be departed from accord- 

ing to local circumstances of topography, soil, and climate. Consider- 

ations in favor of closer planting are that trees closely planted resist 

both frost and drought better and also cause the soil to retain humidity 
longer. Againstit may be urged that trees lacking ventilation are more 

liable to the attacks of fungous parasites and noxious insects; nor must 

it be forgotten that the roots of the olive tree extend horizontally half as 

far again as the branches do, and, as the diameter of the crown is usually 

equal to the height of the tree, close planting may stunt root development. 
The trees may be placed either in squares or on the diamond plan, as de- 

scribed when treating oforange culture. The most approved way of ma- 

nuring olive orchards is todiga small circular ditch around each tree; the 
manure (which must always be well rotted and rich in phosphates) is 
placed therein and covered with soil. The diameter of the circle within 
the ditch must vary according to the size of the tree, the object aimed at 
being to place the manure within the range of absorption of the outer 
rootlets. Manuring is usually effected once every three years, and the 
best time is the fall of the year. Plaster from old walls is a beneficial 
addition to the stable manure, and may also be spread within the 
circle surrounding the tree; and calcined bones in moderate quantities 
are known to incite growth and to greatly increase the yield. Gas- 
parin states that 100 kilograms of mannre produce about 3 kilograms 
of oil. Hidalgo Tablada, a practical agronomist and recognized au- 
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thority on fruit culture, gives the result of his experiments as more 

favorable still. According to him, 100 kilograms of well-rotted manure 

applied as above directed increased the product of each tree the first 
year by 2.50 kilograins, the second year by 3 kilograms, and the third 
year by 2 kilograms, giving for the three years a total increase of 7.50 

kilograms, Irrigation is advisable only in dry districts or in times of 

drought; in ordinary years and in places where there is « moderate rain- 

fall the grown trees thrive very well without it. Latitude does not fur- 

nish any secure guidance as to the benefit conferred by irrigation, and, 

as a matter of fact, the practice is more common in the north and center 

thanin Andalusia. It must be borne in mind that irrigation has a tend- 

eney to impoverish the soil (by washing away the mineral constituents); 

hence, whenever it is practiced, manuring must go along with it part 

passu. In Saragossa irrigation is much practiced, and so is manuring, 

whilst in Seville there is very little of either one or the other. If the 

orchards are properly and deeply plowed, two or three irrigations each 

year will be found sufficient. When, from the directiou of the wind or 

other signs, there is apprehension of «a very severe frost, copious irriga- 

tion will often preserve the trees from injury, as the evaporation from 

the soil has a tendency to mitigate the effects of a sudden lowering of 
temperature. 

Pruning and ringing.—Pruning olive trees is by many growers con- 

sidered as the most delicate operation connected with olive culture, 

as well as the one upon which the prosperity of the orchard most de- 

pends. Independently of removing withered or injured branches, the 
purposes of pruning are the following: 

(1) The removal of the secondary and tertiary branches that only 

bear weak and sterile twigs, thus making room for the development of 

more healthy avd vigorous ones. 

(2) The elimination of superfluous primary limbs when they obstruct 

ventilation and light. 

(3) The general thinning out of the branches of certain varieties that 

have a tendenc¥#to extreme luxuriancy and to theintert wining of limbs. 

(+) The correction of the habit of producing very long vertical shoots 

(which are usually sterile), thereby favoring the forming ot lateral 

bearing twigs. 

For the cutting of larger limbs the following directions are given: 

Let the limb be sawn off even with the trunk, taking great care not 

to damage the edges of the bark, as it is those edges which are eventu- 

ally to grow over and coverup tbe wound. In order to facilitate this 

healing process, the exposed part of the wood is made slightly con- 

cave, using a@ scoop-shaped chisel for the purpose; the wound is then 

plastered with asalve made of wet clay and cow-dung, which should be 

applied with a brush. It is very important that this work be well and 

neatly done, leaving no protruding splinters or irregalar surfaces, The 

sinaler branches may be cut with the hatchet, always taking great care 
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not to remove any wore bark than is absolutely necessary ; and for the 

removal of shoots and twigs pruning-shears are to be used. In regard 

to the best time for pruning, the custom varies in different districts. 

Some writers on the subject contend that if pruning is effected when the 

sap ascends in the spring the healing process is more rapid; others are 

of opinion that it is best to prune at the end of winter and before the 

sap has begun to move upwards. It is, however, universally admitted 

that pruning is only to take place after the fruit bas been collected and 

before budding has begun. Thorough pruning is generally only done once 

every two or three years, and as the pruned trees give a smaller yield 

the first year after the operation, it is well to divide the trees into two 

or three classes, one of which is pruned and trimmed every year, thus 
dividing the work and equalizing the annual yield. 

As a direct means of stimulating the production and ripening of fruit 

the practice of “ringing” is recommended. The process consists in 

removing an annular strip of bark, varying from one-half to 14 ceuti- 

meters in width, from the base of secondary or tertiary flower-bearing 

branches, thereby preventing the descent of the sap, which is thus 

utilized for the formation of fruit. This operation, which must be per. 

formed when the tree has begun to blossom, but before the flowers are 

fully expanded and fecundation has begun, is of great usefulness with 

varieties that are given to ‘‘off years,” or to exuberant flowering not 

followed by bearing. Individual trees, as well as varieties bearing 

seantily aud irregularly, have been made to yield both plentifully and 

regularly by this process, which, however, like all pains-taking prac- 

tices, is limited to a few careful growers, 

Climate and sttuation.—The olive tree in Western Europe thrives in 

the open air as far north as 46°, thongh beyond 44° it only bears ir- 

regularly and scantily; from that point the size of the tree and the 

regularity of yield increase as one proceeds farther south until 18° is 

reached; beyond that latitude the tree grows luxuriantly, but does not 

yield fruit. Spain being situated between 35° 59/ 49” and 43° 47/ 29” 

of north latitude, the whole of its territory is within the limits of the 
olive region. 

Observation has established the fact that the olive in order to mature 

requires a certain unumber of units of heat during the period of most 

active vegetative life, said period beginning with the first appearance of 

the blossoms and ending with the first severe frost. This number of 

heat units (each of 1° centigrade), which varies with different varieties, 

and ranges from 3,400° np to 3,978°, is to be computed by adding the 

mean heat of each day during the period between blossoming (which 

requires a temperature of +199) and the first frost. Any district in 

which the temperature will sum up to 3,978° during that period is there- 

fore adapted to olive culture, provided the winter is not severe enough 

to Jill the (ree. In that sense the limit of its endurance is a tempera: 
ure~7° to— 8°, which, however, must not last bevond eight continuois 

amas. 

7 
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days. Given the mean temperature of the summer mouths aud the time 

of blossoming in any stated place, the time of maturity may be deduced; 

thus in Seville the olive tree blooms about the Ist of May, and the mean 

temperatures are: 

~, | Mean tem- Month. Days. perature. 

°C. 
Ma Vier gestern tee shah cl cagie phe d eet acid eo he samen e pein ise orkan iaaond 3 23.8 
ARDC, criss eceraiane, Sais so seeks haere a Uae See 3 met sinarts 30 u4.1 
July 31 29.2 
Aucust. BL 30.1 
Septembe ze 30 20.3 
October.....- aieioa sa = . wanes devi wa 31 27.8 

184 163. % 

If we divide the number of degrees by six, we obtain the mean monthly 

temperature, 27°.3, which, multiplied by 184 (the number of days), gives 

a total of 5,023°; hence the fruit in Seville usually matures about the 
Ist of October. 

For Morata de Tajuiia, 6 miles to the east of Madrid, where blossoin- 

ing takes place at the end of May, the figures are: 

Month. Mean tem- 
" | perature. 

| 

November 
December ..- 

Giving mean temperature for eight months 18°.4, which, multiplied by 

294, gives 4,121°; hence the olive matures towards the middle of De- 

cember. 
Valladolid may be cited as a place where, owing to late blossoming 

and early frosts, the maturing of the fruit is impossible. Assuming 

blossoming to take place on the 15th of June, there will be: 

Mean tem- 
Mouth. Days perature. 

°c, 
19. 

OMY asa eet eeu Eo 26. 3 

Augusf..... a 24, 

Soptember.- aeieis sense : 20. 6 

OClObUR sevice osemeacsoore : 8.5 

98.4 

Notr,—In Novomber the temperature falls to 4°. 
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Giving a mean temperature of 19.7°, which, multiplied by 138 sums up 

to 2,718°, less by about 700° than is required for maturing even the 

earliest variety of the fruit. 
Altitude, in as far as it brings about a decrease of the temperature, 

is equivalent to latitude, and it is admitted that each 181 meters of 

height represent a change of climate equivalent to 1° of latitude, from 

which the conclusion may be drawn that olive culture can be carried 
on at high altitudes only in the southern parts of its habitat, and vice - 

versa. In the vicinity of Madrid there are productive groves stand- 

ing on ground that has 655 meters of elevation above sea-level. The 

altitude being 40° 24’ 30”, and 615 meters being equivalent to 3° 24’, 

the climatic conditions are those of latitude 53° 48’ 30”. In the prov- 

ince of Granada trees are found at an altitude of 1,000 meters above 

sea-level, representing 5° 31’ 30, which added to the latitude of the 
district, which is 37° 11’ 10’, brings up the effective latitude to 42° 

42! 40”, 
Exposure and incline are most important factors in olive culture. 

Exposure varies in its effects, both according to latitude and to local cir- 

cumstances, hence no invariable rule can be given, though generally 

southern exposure is best, as being less liable to frost. In a warm, 

dry climate, however, trees thus placed will need irrigation in order to 

do well. Near the northern limits of the olive region, and on high 

ground, where frosty nights are common in the fall, eastern exposure 

is deprecated, because in such situations the first rays of the sun bring 

about very sudden and abrupt changes of temperature. A quick thaw 

after a moderate frost will generally cause more injury than a period of 

more severe cold followed by gradual thawing; this accounts for the 

fact that after a spell of very hard cold the trees most injured are those 

most accessible to the rays of the sun. 

As regards incline, it is held by most growers that slightly rising 

ground is preferable to a perfect level. The benefit from an inclined 

situation, with southern exposure, increases as one goes further north, 

as the obliquity of the sun’s rays is thereby counteracted. The rise 

should, however, not exceed the ratio of 6 meters to 100, as on steeper 

ground cultivation by plowing becomes difficult and the soil covering 

the roots on the upper side of the tree is apt to wash away. At inclines 

_ much exceeding the above it is usually necessary to bank up the ground, 

thus creating « succession of small level terraces, involving much labor 

aud expense, and also losing the advantage derived from the greater 

perpendicularity of the sun’s rays upou inclined surfaces. 

Natural or artificial obstacles to injurious winds, such as mountains, 

forests, or walls, shelter a certain extent of ground on their lee side. 

Spots sheltered on the north are usually considered as being benetited 

thereby to the extent of fully one degree of latitude. The ground shel- 
tered extends horizontally in the ratio of 1L to 1, as compared to the 

height of the obstacle; thus, a mountain chain 1,000 meters high will 
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shelter the land on its lee to a distance of 11,000 meters from its apex. 

Beyond that point, however, the injurious effects of winds thus impeded 

is more potent than it would be if the obstacle did not exist. The Sierra 

of Guadarrama, which rears its crest up to 2,385 meters, shelters its 

southeast exposure to a distance of 26,235 meters, but beyond that 

limit the action of the cold winds crossing its summits from north to 
south is felt most keenly. 

The neighborhood of the sea is by no means prejudicial to olive 

orchards, and in the maritime zone, wherever the proper conditions of 

soil and climate prevail, olive culture is carried on in close proximity to 

the shore. The ancient dictum, laid down both by Latin and Arab 

authors, that olive culture could only be prosecuted within 30 leagues 

from the sea, has, however, been disproved by modern experience. 

Soil.—It may be laid down as a general proposition that soil adapted 
to the vine is well suited also to olive culture. The characteristics of 

such a soil will be looseness and fair permeability, and for the olive it 

is necessary that the soil and active subsoil should havea depth of at 

least one meter. A calcareous soil, meaning thereby one which con- 

tains a large proportion of carbonate of lime, is considered valuable for 

olive culture, especially so in the south; ina northern district, where 

the summer is short, such soils are open to the objection of being cold, 

as their white coloring prevents absorption of heat. The presence of 
oxide of iron in such soil, by giving it a reddish tint, corrects this objec- 

tion, and it is on such soils usually that great yields are obtained on 

the high central plateaus and in the north. Both magnesia and sul- 

phate of lime are efficient substitutes for carbonate of lime—and some 

sulphate may always be advantageously applied with the manure. Oil 
produced on soils poor in these ingredients has usually a greenish 

tinge, and is not as limpid as oil from soils coutaining them. Potash 

is a necessary constituent tor olive culture, and when not present in 

sufficient quantity, must be artifieially supplied. A tendency to ex- 

uberant flowering and aborting of the fruit, shows a deficiency of phos- 

phates in the soil, which must be remedied in order to obtain good 

yields. 

The hygrometric properties of the soil are an important factor, which, 

however, must necessarily be appreciated according to the general 

climatic conditions of the locality. Here it is held that in order to be 

well adapted to the olive tree, soil should retain its looseness after a 

rain of forty-eight hours’ duration, and that during the hot season it 

should contain 10 per cent. of its weight in water, 
Pests.—The olive tree is subject to a disorder which some years ago 

gave rise to considerable controversy, some authors holding that it was 

caused by insect, while others ascribed it to the agency of afangus. It 

goes by different names in the different districts; in Andalusia it is 

spoken of as melera, mangla, melazo, tifuela, tizne (smut), accitillo, etc., 

and in other parts it is frequently called negra, negrilla or wegrura, all 
1564 21 
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meaning blackness, and indicating the outward appearance of the af- 

fected trees. The disorder is now generally believed to be caused by a 

fungus either identical or closely allied to the Dematium monophyllum, 

already alluded to as one of the most damaging parasites of the orange 

tree. Trees standing on very moist ground are especially subject to its 

attacks, though dry ground does not give immuuity when the foliage is 

luxuriant; removing excess of moisture from the soil and liberal prun- 

ing so as to admit light and air, are both preventive and cure for the 
disorder. 

The olive tree has many enemies amongst the insect tribe, and the 

following is a list of those most frequently encountered « 

The olive bug (Lecunium olec), which fastens itself to the green parts 

of the tree and sucks its juices. Pruning the infested limbs, and thereby 

giving free access to light and air, is the most efficient remedy, and the 
larger affected parts are to be smeared over with petroleum. 

The olive moth (Acophora olivetta, also Oruga minadora) does damage 

chiefly in the caterpillar state. Bernard describes its appearance thus: 

It is about 7 millimeters in length, and is composed of twelve segments, the body 
is of the same color as the under side of the olive leaves and sometimes yellowish ; its 
mandibles are at first black, and later on they grow yellow. It frequently penetrates 

under the bark of the twigs, and causes the formation of the s. c. agallas (gall-nuts) 

upon them. It also introduces itself into the fruit, eating the pulp and even the 

kernelitself. The perfect insect is greenish white in color, has four wings and two 
large antennw. Careful cleaning and pruning, removing all visible nests, and the ap- 

plication of petroleum or of a solution of lime to the limbs are the means usually suc- 

cessful in fighting this pest. It seems to be established that this insect is never found 
on a tree infested with the olive bug. 

The olive fly (Dacus olee) is an insect about 5 millimeters in length, 

yellowish red in color, with three black stripes on the abdomen, wings 

larger than its body, and of a golden color with black striz. This in- 

sect lays its minute eggs upon the nascent fruit, and the worm burrows 

galleries into it and feeds upon the pulp. When the caterpillar has 

reached its full size, it resembles that of the olive moth, but it has only 

11 segments instead of 12, and its mandibles are always black. When 

this insect has obtained a foothold, it is best to gather the fruit at once 

(even though it be green and yield but very little oil), as this prevents 

the propagation of the pest and may thereby avert more serious dam- 
age the following season. 

The olive flea (pulguilla del olivo) derives its name from its peculiar 
mode of rising, which looks more like jumping than flying. It is about 
5 millimeters long, has transparent ovoid wings dotted with yellow, 
thread-like antennae, and greenish abdomen. The larva, or worm, is 
light green, with head of a dark red. It places itself usually on the 
petioles of the leaves and buds; its time of fecundation coincides with 
the blossoming of the olive. The larve are deposited on a layer of a 
whitish downy mutter called by the country people algodon del olive 
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(Anglice, cotton of the olive tree). The insect’s life does not last much 
beyond one month, but it causes many blossoms to fall off, and rain 
showers in blooming time, though in themselves prejudicial to the yield, 
are effectual in destroying the insect. 

Two small beetles, respectively the Hylesinus olesperda and the Phloio- 

tribus, are especially destructive to the soft white layer underneath the 

bark ; the ovaare deposited between the bark and the wood of broken 
branches, or after pruning. The perfect insects are about 3 millimeters 
in length. 

The Aspidiotus couchyformis is an insect about 5 millimeters in 

length, ashy in color, provided with a proboscis with which it fastens 

itselfs to the bark of the tree in great numbers, generally, however, 

avoiding the leaves or tender shoots. This facilitates their removal by 
rubbing with a coarse mopor brush. As with all other noxious insects, 
petroleum is an effective remedy. 

A small worm, commonly called taladrilla (Anglice, small borer), of 

which the perfect form is not identified, introduces itself into the stone 

of the olive, and after devouring the kernel, makes its exit by way of 

the petiole, causing the fruit to drop off, usually in an unripe state. In 

this case, as with the olive fly, it is advised to sacrifice the year’s yield 

and gather the fruit at once, in order to prevent the recurrence of the 

pest the following season. 

Picking.—The time of ripening varies considerably according to lo- 

cality and the species cultivated. When insended for pickling the pick- 

ing in Andalusia usually begins about the middle of September and 

lasts till about the 10th or 15th of October. The fruit at that time has 

reached its full development as far as size is concerned, but is yet green 

and hard. For oil pressing the harvest begins in November, and may 

last as late as early January. The usual mode of gathering is by kuock- 

ing the fruit down with sticks, which is to be deprecated on account of 

the great damage done to the tender shoots on which the next season’s 

fruit is to be borne. Careful growers pick by hand, which is less expe- 
ditious, but more profitable in the long run. 

Pickling.—For pickling there are two processes in use. 

The first one is the slow process, and the modus operandt is as follows : 

Place the freshly picked olives in fresh water, which must be changed 

every day, and let them lie thus about a fortnight. The water should be 

drawn off quickly and promptly replaced, not leaving the fruit exposed 

to the air more than is absolutely necessary. The water drawn off will 

at first be very bitter; this bitter taste will go on decreasing day by 

day, and the taste must be taken as a criterion as to when this process 

is to be considered completed, a fortnight or twenty days at most being 

usually the time required. The olives are then placed in a pickle 

made of salt and water, of a strength indicated by the French sali- 

nometer as 9°, found in practice to be equivalent to a proportion of 
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about 1 volume of salt to 14 volumes of water. Itis best to use butts or 

barrels in which wine or brandy has been kept; those having been put 

to any other use are apt to give the olives the flavor of their previous 

contents; if new vessels are provided, they should be of oak, not pine, 

and they should be soaked about thirty days before being used. At the 

bottom a layer of olive twigs and leaves is first placed, which protects 

the olives from injury by pressure, and on the top of the fruit another 

similar layer is placed, taking care to have this layer well covered by 

the brine; the whole is kept down by some oak staves weighted with 

bricks or stone, all of which must of course be scrupulously clean, as 

any noxious taste or flavor imparted to the brine will affect the olives. 

The vessels should be covered with a cloth or tarpaulin, in order to ex- 

clude dust. Olives thus treated will bein good order for bottling or 

for consumption withio about four months, and will keep sound certainly 

two years. 

For pickling by the quick process a solution of caustic soda is pre- 

pared, this solution to be of a strength of about 4° of the French sal- 

inometer, and the fruit placed therein. After remaining in soak an 

hour a few olives must be sampled by cutting, in order to ascertain 

how far the solution has penetrated into the pulp; the depth of such 

penetration can be readily noticed by the color, and should not exceed 

half the thickness of the pulp ; if after an hour this is not the case, other 

samplings must take place at intervals of not more than ten minutes, 

until the olives are found to be in the proper condition. Then the solu- 

tion is to be immediately drawn off and replaced by fresh water, which 

must be changed quickly three or four times, the fruit being allowed 

to remain in the last water for twenty-four hours. During that time 

the brine is prepared, and next day the olives are placed in it, following 

the same directions as were given when describing the first process. 

By this mode the olives. will be ready for use within about thirty days. 

In both modes of preparation the olives should after being once wetted 

never be exposed to the air more than a few minutes at a time; and to 
handle the fruit ladles of wood or tin dippers should be used. 

This gives a fair outline of the modes in general use for pickling, 

although undoubtedly some of the picklers have special recipes, upon 
which, however, no definite information could be obtained. It may be 

stated here that pickled olives in the Seville tradeare at present roughly 

classed as Manzanillas and Gardales, meaning thereby, respectively, very 
sinall or very large (the latter being the “ queen olives”), which names 
have no connection with the variety of the truit put up. 

Oil-pressing.—Oil-pressing is carried on in many ways, some of them 
yet very primitive. Tho first pressing is done by means of a mi! some- 
what akin to a cider-mill; the pulpy mass then has hot water poured 
on it, and is subjected to a second pressing, which in the Seville dis- 
trict is now usually accomplished by hydraulic machinery. The refuse 
from this second pressing is used as fuel, aud in some cases as a cattle 
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food. Recently a new process has come into vogue whereby a fur- 
ther quantity of fatty matter is extracted, which is used for making 
soap. Where it is not thought advisable to utilize the refuse in any of 
the above ways, it will prove a very valuable fertilizer for the olive 
grove. 

The yield of oil from a given weight of fresh fruit varies from 16 to 
25 per cent.; the iatter figare is not often reached even with the best 
oil-yielding varieties and the most improved processes. I have obtained 
data showing a higher perceutage, but I believe that the figures ex- 
pressed the proportion of oil to a given weight of olives which, as is 
usual in Andalusia, had been lying heaped up on the mill floors for sev- 
eral weeks, thus losing moisture and weight. 

Extent and yield.—The area covered by olive plantations in Spain is 
not accurately known. The official cadastral data are notoriously mis- 

leading, nor do they exist in any shape whatever in relation to some 
provinces ; no professional economist would take them to be more than 
mere approximations, of which the factor of error would probably vary 

in every district, rendering any scheme of rectification extremely diffi- 

cult. Hidalgo Tablada,* who bears the reputation of being asafe guide 
on such matters, makes the following estimates : 

Area of olive gToVeS. 22... 6.2 eee one cece cee neces cone hectares.. 2, 099, 651 
Number of olive trees (80 per hectare). ..........0. cceeee cece cece ee vnee 167, 972, 080 

Arrobas of oil produced (1 arroba t to 6 trees) ...-.. 222. 0.222. ee nee ween 27,992, 347 

Value of annual yield (at 10 pesos per arroba) ........---..----+ pesos.. 279,953, 470 
Gross product per hectare. ......-... 2... 2. cece cee e ee cece ee eee do... 133. 33 

From which product he deducts 80 per cent. for cultivation, harvesting, 

pressing, interest, and taxes, leaving net income of 26.67 pesos per hec- 

tare (equivalent to $2.08 per acre). This extremely low average yield 

can only appear credible to those who, like myself, have seen miies of 

olive groves in a state of utter neglect, unprotected from the inroads of 

cattle or game, and, in fact, left to thrive or perish without the inter- 

vention of human agency save at cropping time. The province of Cadiz 

has a perfect wilderness of just such groves, and of course the product 

must in these cases be miserably small. . 

The province of Seville possesses a number of carefully cultivated 

groves, ranking probably in that respect along with the best, and the 

value of olive orchards in that district some fourteen years ago ranged 

from a minimum of rsvn. 500 ($25) to a maximum of rsvn. 4,000 ($200) 
per aranzada.t The value of a good orchard does not frequently ex- 

ceed the latter sum at the present day, although the working expenses 

and income of an aranzada of that class, as given me by a planter from 

the Utrera district (Seville), seem to indicate a higher value. These 

*He wrote in 1870. 

t The arroba=11} kilograms=about 25 pounds avoirdupois. 
t The aranzada==37 57 ares, or 0.9284 of an acre. 
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figures—which in my opinion only apply to a small grove of exceptional 

excellence—are as follows: 
Pesos. 

Gross yield—90 arrobas of oil, worth...... 2.2. .22 0. een eee ee eee cee cence eee 675 
PIOWIDP ssehsorscecewics be eeies Sees gteesoas sce dteceke se ceeeeReeeneees Pesos... 10 
Proning and cleaning’... 22-662. n.c eons cece cee ce ccne sees ees seweeeee do 60 
Harvesting 6. sccs ie ctemaaets sa ceteetisien: denen Menien A oeseeees aess do... 7% 
PYOQSIDG 5) :2.<.0 toicinias Sees eee ele Stree ndies Guciscic conece- ses eeeneRne mene do... 90 
Interest and wear and tear of plant... 2.222.222 eee cee ene wee eee do... 100 

— 335 

NOt co52c,s2c. 22 o Snedcesd daca caset aad tos eeeee se Ree eee eases sens 340 

From which deduct taxes (about 20 per cent. of net yield)..---.--..----.------ 68 

Leaving net income.......- 2-2... 2220 eee eee nee eee cee creer cee ener 272 
Equal to about $58 per acre. 

The following data, in reference to a grove of 180 aranzadas situated 

near Ecija (province of Seville), show what, in my opinion, may be con- 

sidered mean results of careful culture on a large scale: 

Fruit collected (in fanegas).* 
Fanegas. 

N88) womiedaeceicesjaneeee daebis, Mewes nces semaciteuidec wseteet otecreeweee este se 1, 624 
VED scctereacissiersinas stmcinw cic eccice siah ooiwsy sw mciesitinitinieie seiceeedecee ee cna eet eu nee 1, 045 
1870s cciinwis ce miediemincs siticccicies ser aeeccuewnses Se cece weiccerbeecne us De ees eebem es 2,910 
1871. ceccecasisccaumacie sosimed id eecaderemus er shocs oeowecccacsaieseenestecewcce 2, 784 
1872) iiss at distwiseirmamacce cociermeleiic ese stwet nec bacmeecmierima-ccccieesccassteee eeu ae 6, 131 
1B 7B ccup es acieice ws ciciee smiccinalen Coie a eaaa ame care sjed cineis oeeecemune aie sede uma 2,346 
1B 74 voce ciscee sumaciess Maro wacceseiss ae cisecisseaaiimas sececattiecs caecotecenc sess 1, 205 
17D: w.cus Orewa ce cmawewesmcionewitatcr ewes ale tins leaieseaddemsceiwhc eee ae cersecew ears 1,317 
1B7Gi Joc a acct cid cesescaices nantes teas ccreed igticieies se cmedeceetceeccesensseciss 5, 706 
BOLE ciiesoaicd cies waine s ccies nectiae sce eelseatins tombe aeToo owen wile beac ee gee som ece 820 
1878. aciacidan bine cron sbi Ree mewiecews apbu Sie Sis Spier oemeye cuictemerdwew seeder eoatedals 3, 076 
VOID: gecctemeeaasetin jens. cedciceiewaimetivacotiiewine aor gues s6ce venleeeke cteweiee 920 
IBRD coca seece rescues wntevsae tle dees Souersciciew's ce peileee eeicmacee eetee Senses’ 8, 375 

Mean annual product (equal to 16.35 per aranzada)...... Sete blakioesiemee 2,943 

Taking the oil yield at 15 pounds per fanega of fruit, and estimating 

oil at 7.50 pesos per arroba (of 25 pounds), the average value of the 

harvest per aranzada will be 73.50 pesos (equivalent to $15.28 per acre). 

This estate previous to 1868 had not been carefully tended, and it is, 

therefore, fairer to take the mean of the last five years (1876 to 1880) 

as a standard, the extraordinary crop of 1880 being offset by the very 

small yields of 1877 and 1879. For this quinquennium the account stands 

thus: Total of five years’ yield, 18,597 fanegas of fruit; annual yield, 

3,779 fanegas; annual yield per aranzada, 21 fanegas, yielding 315 

pounds, equal to 123 arrobas of oil, which, at 7.50 pesos per arroba, 

have a value of 94.50 pesos, equivalent to $19.66 per acre. Great 

as is the range of estimates in relation to the results of olive culture 

* The fanega of olives weighs from 65 to 75 pounds, and yields from 12 to 16 pounds 
of oil. 
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for pressing oil, it would be as nothing when compared to the vari- 

ations in the figures bearing upon the raising of fruit for pickling pur- 

poses. I do not believe that authoritativé data can be obtained on the 

subject, and I therefore think it best not to discuss the financial results 

of this branch of culture at all. It may be stated, however, that any 

farmer engaged in raising fruit for pickling would expect a larger cash 

income per acre than if raising for oil, both on account of the more per- 

ishable nature of the finished commodity and of the more contracted 

and more fluctuating market. Olive oil is a staple of the first impor- 

tance in this country, of which any quantity almost can always be dis- 

posed of readily forcash. The pickled fruit is looked upon more in the 

light of a fancy article, the sale of which, it is true, is just now very 

brisk, but which some vagary of taste or fashion may any day render 

less readily salable. 

Exports.—The following are the latest official figures showing the 
exports of olive oil and of pickled olives from Spain: 

OLIVE OIL. 

Years. Quantity. Value. 

Kilograme. Pesos. 
Average of five years, 1877-1881... ...-.... 22.220 ee cece ence ee eee eee 17, 585, 365 | 16, 148, 877 
Calendar year 1881 .........-... eg , 625, 487 | 22, 901, 702 
Calendar year 1882) ce :ca.seecccssenes ces sciscesesaviseuss ste eueeiinne evetes 13, 730, 474 | 12, 357, 426 

PICKLED OLIVES. 

, Average of five years, 1877-1881... 1, 574, 309 788, 154 
Calendar year 1881.........-...... ae 1, 926, 350 963, 176 
Calendar year 1882 ........20. 20. sescee seen ee ee enn ne te enee tonnes ccceateanes 1, 722, 945 861, 472 

The destination of these exports for the year 1882 is given as follows : 

OILS. 
Kilograms. 

Germany’ occ sccieieis $4 oe oe sa cied eee e sone Haein aeeG Poona ee epee me setie 956, 417 
Algeria ie serciey sissies earcieis aie lenaeeiine sine nine wane siewaramai eens oaenee ctiae 1, 531, 326 
Belgiam ccc: saceice tose pete cee sokc ste scscns ae cote. os elon Se eesicireeeiers 63, 663 
INTANC ected 6 geeks sieloeh se cng eda steteln Se meee haem eee AS ee 3, 123, 874 

OW and aacisiscise. tess saesie seus eeecoe a earics waceamen wee edaeae sare eeetice 622 53, 208 

Great Britain ceca eae aw seecsecesewes cookies wiwcda sd easnsseritekacesees 2.189, 611 

GIDral tar ses dwece seein sebecewaceepiad see srssiawe Vatnice erie cseneems ease 342, 390 
Portugal ...- 2. 22.22. 2 eens eee cee een cree nee cee eee cece eens 760, 093 

Swedenivees ssceeteeeeeceeus ie dclacledelaraacmme cee ccbtatineueseekcmiae Se. cees 442, 354 

Cuba cscsuioaenieies secisias ec < seis di culewmmcnae weve sare cceeeesek sees aeee 2, 824, 990 

Porto Rico ....-. 2-22. cee nnn cee nee cece ee cee nee cn eee cone ceee cone teeeee © 476, 161 

United Stiatesisnccccaiawedesiedacinece cc cacwine tece coed og ceeees OSH Sess see 80, 596 

MORI 00 cece dose uncer aca aaies since eee enecawe eeeecesseteseeaaee cess te seats 183, 771 

Argentine Republic .. ...... -- 22. - 22 ee eee ee ee ce ne ee ce ne ee cee ce ee en ene 240, 399 
Uruguay... 2... ene ee ne ne ee ee ee ee ce ee ne cee tenn ence n renee eee e ee 192, 119 

Philippine Islands ..--..-.---. ----00 .- 220+ eee ee cee ene cree tect eens 101, 001 
All other countries..........-..--- diwiesternetciroec SGT ees Seca ee ee eee 168, 501 

13, 730, 474 
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PICKLED OLIVES. 
Kilograms. 

Al Perit scossg cicnsne voce escinemetamar eeascr sil cee u gee cmimedonwane esses 142, 508 

Fane. secswewsewsscecisecseet aeeee sae ess see ecadeetciecesemeonacn ooeees 58, 727 

Great: Britaini:<ccoccecexcccsscrsswecacistie ds seca cases soriecenceeesaeeiens 146, 868 

Cuda oxiss cde sass sk sees vee se eeeeeagooees bee eee sie ce tence cc oetaesees 770,970 

Porto RicO secs teu x sete carvesieion mosses Geee eked teks ee se ceemeeecreeeeees 104, 625 

United States 2. s:c05: tacos tiqeee seins Geese sees tee bewesey de weeedauiesy as 203, 163 

MeXICO swiss sn leoi vstatewecendaclddoren ges ects od ing. eelivemecuwneeeaeseocis 31, 563 

Argentine Republic .......--. 0... 2222+ cen eee ee ae deuise veeteaeessiea'eced 141, 016 

UPuguay w. ce eecceabavensieicieuisiseien ceo nicis 2 oe Heseecesacnuteesaeonines Some 33,797 
VONOZUCIR vias eisiesiiesisste sis ixreieistaiovie's cision v sine we wiene ssc ebre enema beaess 2 17, 851 

Philippine Welands ic c4 osc sasctacise asses +o tek see cnegeecicas swans acces 38, 982 
All other countries.............2.. Hitec swidiese veuuesl seeeweeReR EERE a 32, 875 

1, 722, 945 

ERNEST L. OPPENHEIM, 
Consul. 

UNITED STATES CONSULATE, 

Cadiz, March 11, 1884. 

MALAGA., 

REPORT BY CONSUL MARSTON. 

Varieties.—The name of the best variety for pickled olives is the 

“ Mansanilla;” the best varieties for olive oil are the “ Picudo” and 
“ Ojiblanco.” 

Other choice varieties worthy of culture and for profit are, for eating, 

‘““Mansanilla,” the largest of which are called the “Queen olive.” In 
Malaga for oil the best is the “‘ Picudo ;” in Cordova, the “ Ojiblanco.” 

The trees which produce the above are grown in the provinces of 
Malaga, Granada, Cordova, Jaen, and Seville. 

Situation.—Distances from the sea, 2 or 3 kilometers; almost any 

elevation above sea-level; the more sun the better. The olive tree 

will grow almost anywhere, but best on level land; white subsoil is 
best. 

Climatic influences.—Temperature 45°, 90°, and 78° Fabr. 
No rain-fall record to be had here. 

Trees and fruit require as much rain as possible. 
Irrigation.—No irrigation for olive trees. 
Cultivation.—The land is cultivated three times each year, during 

winter and spring. 
Pruning.—Every three years—one-third of the orchard each year. 
Picking.—For pickling, green ; for oil, when ripe. 
Pickling.—To pickle olives the following process is followed in this 

province. Put the olives, when green and just before they ripen, in 
fresh water for, say, fifteen or twenty days, changing the water every 
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two or three days during the interval ; at the end of that time they 
then make a brine of salt, and water, and in order to prove the suffi- 
ciency of salt they place a fresh egg in the brine; if the egg floats on 
the surface, the condition of the brine is good, and they then submerge 
the olives in such quantities that they will all be covered. They then 
make a kind of lattice-work of bamboo canes, the canes being split in two 
parts and fastened together, and these are, when arranged, placed on 

the surface of the water to keep the olives from floating to the top. 

The olives are then allowed to remain in this brine for at least twenty- 

five or thirty days before they are ready for use, or longer if they are 
not required for sale and shipment. 

After being taken out of the brine, in order to please the taste of the 

Spanish people, they are frequently seasoned according to taste of 

those who are going eat them, by adding garlic, laurel leaves, thyme, 

or other herbs. € 

Oil.—The olives intended for making oil, after gathering are placed in 

small compartments under cover, from which place they are taken to 

the mill to be ground. These mills in the country are of the most prim- 

itive kind, their capacity being about 25, 40, to 100 fanegas per diem. 

From the mill where they are ground the paste that remains is put into 

esparto mats or bags and then placed in presses of different kinds, hy- 

draulic and those more ancient with the old-fashioned wooden screw, 

which extract through pressure all the oil, and from these presses the 

oil runs through little gutters into a tub or receptacle of large propor- 

tions. They then pour in boiling water, which separates the oil from the 

water contained and extracted from the olives themselves. The oil is 

allowed to remain at Jeast one month, in order to settle before being 

drawn off for market, but the longer it remains in the tub or vat the 

clearer it becomes. 
Oil is always moved from country to city in goat-skins (prepared 

and made for the purpose) by mules and donkeys. 
Maturity.—Trees commence fruiting at eight or ten years. 

Yield—There is great diversity of opinions upon this subject—de- 

pends upon size and age of tree; I can find no one who will venture an 

opinion. 

Planting.—The trees are planted 12 yards apart, and propagated by 
planting branches. 

Insect pests.—There are none. 
H. C. Marston, 

Consul, 

UNITED STATES CONSULATE, 
Malaga, December 6, 1889. 
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MALAGA. 

REPORT BY OONSUL MARSTON. 

[Republished from Consular Reports No. 414] 

Varieties.—The province of Malaga produces but few olives, Cordoba 

and Seville being the localities most favorable to their growth. I have, 

however, obtained all the information possible at Malaga upon the 
subject of olives, viz: 

There are two kinds of olive trees which grow near Malaga, but not 
to any great extent. The “ verdialis” proudces the olives used for 

making oil, while the olives from a tree called the “ manzanilla” are 

used for eating purposes. Olive trees begin to yield at ten years, and 

at the age of fifteen years they are in their prime, and live for hun- 

dreds of years. ' 
The “queen olive of commerce” is a splendid variety, and is pro- 

duced in Cordoba and Seville, but not in the province of Malaga. 

Cultivation.—The process of cultivation is plowing the ground, except 

in the immediate neighborhood of the tree, where the ground is locs- 

ened and broken by a hoe. 

Maturity.—The older the olive tree the more it produces. 

Yield.—I can get no estimate in this province as tothe average yield 

per acre. It is estimated here that trees of fifty years old may produce 

trom 200 to 400 pounds of olives, according to the richness of the land 

and the care taken in the cultivation. Every 100 pounds of olives 

is said to produce 25 pounds of oil. 

Planting.—The trees are usually planted about 12 yards apart. 

Pickling.—Olives for table use are put in very salt water, and, with 

the addition of certain herbs and pimento, etc., remain until they are 

fit for eating. The olives for making oil are ground into a kind of pulp, 

and with the use of a press the oil is extracted. 

Situation.— Hill-sides. Olive trees do not grow to any extent near 

the sea-coast on account of the sea winds, which are injurious. 

Soil.—Any soil will answer for the growth and production of olives. 
They require no water except that produced by rain. 

Rain-fall—The annual rain-fall in Malaga for the four years ending 
1883 was follows: 

Inches. 

1880 -.cowewereciae teminas cei dows tees esedeetarerenninets wate eerie secites- cesses 23. 80 

VESL s cccrse sm emrainipreyaisieye sieleleine setemaw here 'sierseeers eieemaine merciciais aisisinss MemEe seleeiaw 30. 73 

LOS sisiee wee edpiceieswnaaicaewie see seinem eis eee ove seoerseewisin eo ce Sale qasiains see seed 16. 33 

183 sevsmsre cuss seed auicieis os teeta. ceceete ee csea sca cciwedesecs seaw cee Sewis 17,05 

Average rain for four years, 21.98 inches. 

Olive oil—It is very difficult, if not impossible, to determine the 

average production of olive oil in Spain, for there are no statistics; 
nevertheless 40,000,000 to 45,000,000 arrobas may be considered an 

average crop, of which only about 5,000,000 arrobas are exported, the 
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remainder being used in Spain. The principal cities from which oil is 

exported are: Malaga, Sevilla, Valencia, and Barcelona, the last two, 
however, only in a limited quantity. 

The crop of 1882~’83 in Andalusia is considered a good one regarding 
quantity as well as quality. 

According to private notes, about 1,426,000 arrobas were brought into 

Malaga by railway from July 1, 1882, up to May 31, 1883, of which 

about 1,012,000 arrobas were again exported. There was on the 31st 

of May, 1883, some 414,000 arrobas as stock on hand in Malaga. 

The largest exports were made to the following countries, viz: Ger- 
many, 386,400 arrobas ; England, 276,000 arrobas; France, 156,400 ar- 

robas ; United States and South America, 55,200 arrobas. 
It is not possible to give an accurate estimate of the quantity of oil 

entering Malaga by beasts of burden, the largest part of which is con- 

sumed in the town (the daily consumption being about 500 arrobas) ; 

thus some 138,000 arrobas may have been brought into Malaga during 

the eleven months preceding May 31, 1883, forming a total (with the 

above-mentioned 1,426,000 arrobas) of 1,564,000 arrobas. Prices during 

the said period ruled from 30 to 35 reals vellon per arroba in store, the 

market having been depressed since the end of March, 1883, 

H. C. Marston, 

Consul. 
UNITED STATES CONSULATE, 

Malaga, March 28, 1884. 

TURKEY. 

REPORT BY OONSUL-GENERAL HEAP, OF CONSTANTINOPLE. 

(Republished from Consular Reports, No. 41}.] 

Varieties.—Through cultivation an olive slip becomes in twenty to 

twenty-five years a tree of from twenty to forty feet in height. Thekind 

known in the Levantas the “ thafnoyah ” produces the fruit best suited 

for the table, and itis generally grafted. When grafted they give fruit 
in three or four years, but when planted in slips they seldom bear fruit 

in less than fifteen years, and the best results are not obtained until 

they have reached the age of from twenty to twenty-five years. Other 

descriptions are grown more especially with a view to the manufact- 

ure of oil for exportation and domestic consumption. 

Cultivation.—As a rule the olives grown in this country receive little 

cultivation after the young trees reach maturity. At the end of autumn 

or early in winter a trench of 2 to 3 feet in diameter and from 18 to 27 

inches in depth is dug round each young tree and filled with animal 

manure more or less rich according to the age and strength of the tree. 

The manure is well covered withsoil soas to prevent its being disturbed 
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and to keep it as long as possible in the position best fitted to feed the 

roots of the tree. The ground between the trees is generally neglected. 

The “queen olive of commerce” is almost unknown here. It is the 

pick of the largest and finest fruits produced by the best olive trees of 

Spain. 

Maturity—The olive tree generally comes into fall bearing about 

its twenty-fifth year when it hag been grown from slips; but when 

grafted it yields abundantly between its eighth and twelfth year. In 

both cases it continues to produce largely every alternate vear for 

about fifty or sixty years, and if cultivated as mentioned above it will 

continue to yield fruit, though less largely, up to the age of one hun- 

dred years. 

Yield.—Under ordinary circumstances a young healthy tree that has 

reached maturity will produce in a “ poor” year about 824 pounds, and 

with careful cultivation the same tree will yield in a “ good” year double 
that quantity. 

The trees vary in yield every alternate year. An acre will contain 

120 trees, and each tree will yield an average of about 100 pounds of 

fruit; the produce of the acre will therefore be about 12,000 pounds. As 

it takes about 60 pounds of fruit to produce 1 gallon of oil, the yield of 
the acre will be 200 gallons. 

In Smyrna, etc., a few new mills have been constructed to be worked 

by steam, but elsewhere the mills continue to be worked on the old sys- 

tem, notwithstanding the urgent necessity of substituting improved ma- 
ehinery. 

Planting.—The trees are generally planted in rows at about 20 feet 

apart, but in some places they are grown much closer, especially on the 

steep slopes of hills. In the islands of the Archipelago, where the land 
is often broken and irregular, they are planted in places where the soil 
is so arid and barren that it will hardly grow anything else. 
Picking.—When olives are intended for pickling a small portion is 

plucked while green to be pickled in that state; but the larger portion 
of the fruit intended for preserving is gathered when it has fully ripened 
and has turned black. It is preferred in this state by those who relish 
the oily flavor, and there is a large consumption of black pickled olives 
in Turkey. 

Oil of a superior quality, but small in quantity, is extracted in some 
districts from green olives that have been plucked or have fallen from 
the trees; but as a rule olives specially intended for producing oil are 
picked only when they have become quite ripe and black. It is chiefly 
from the seed-vessel that olive oil is obtained, and not from the seed, 
contrary to the general rule of the vegetable kingdom. 

Pickting.—To preserve black olives for the table, the fruit is packed 
in casks or boxes with a layer of common salt three-quarters of an inch 
thick at the bottom. On this is laid a layer of olives about two and 
a half to three inches in depth, upon which a light covering of salt is 
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sprinkled, and so on until the cask or box is filled, the upper layer of 

salt being deeper than the others except the lower one. The staves of 

the cask are left loosely bound to allow the bitter water from the olives 
to drain off. When they are drained the hoops are tightened. 

To preserve green olives for the table, the fruit, after having been 
washed, is packed in casks in its natural state. The casks have a small 

hole bored in the bottom to allow the water to run off slowly. They 
are filled with olives to about 3 inches of the top, and the cask is then 
filled to the brim with fresh water once in twenty-four hours, until the 

bitter taste of the fruit has all but passed off. The hole in the bottom 
is then plugged, an aromatized pickle is poured on the fruit, and after 

the pickle has taken effect a little oil is added to soften the olives and 

reduce any bitterness that may remain in excess of what is required to 

give them piquancy or an agreeable savoriness. 

Extraction of olive oil.—In the interior the method practiced to extract 

oil from olives is probably the same as was employed in the earliest 

tines. The fruit iy collected in a large bin near the mill where the 

crushing is done. The mill is simply a large, circular, shallow tank 

with an upright beam in the center, which runs through a large stone, 

and serves as the pivot around which the stone revolves. A horse har- 

nessed to a horizontal pole attached to the stone sets it slowly and la- 

boriously in motion. An improved apparatus consists of two stones 

attached tothe horizontal pole and are dragged around with it. These 

machines resemble the Mexican arrastra for crushing quartz. The one 

last mentioned is the most effective of the two, as the stones describe a 

larger circle, but it requires greater power. The olives are crushed, but 

the oil is not expressed. When a sufficient quantity of the fruit has 
been thrown into the tank, the machine is set in motion, aud a man 

precedes the horse with a pole armed with iron to push the olives under 

the stones. After a few rounds a couple of gallons of water at boiling 

heat are poured in to assist the action of the stones, and moro is added 

as required, until the mass acquires the consistency of a thick paste. 

The mass is now put into alarge jar and conveyed to the press, where 

it is kneaded with more hot water into a thinner paste, and as often as 

it is emptied into a shallow dish it is emptied into a square cloth of the 

same coarse material of which the cloaks of the country people are 

made, which will bear the greatest power of the press without bursting. 

A man forms the paste into a square flat mass, folds the cloth neatly 

over it, and ties it with a string attached to each corner, and places it 

in the press to the number of sixteen or seventeen cloths. The press is 

turned down by means of a hand-lever, and when more power is required 

a rope is carried from the lever to an upright rotary beam at some dis- 

tance, which two men turn round with bars rapidly. 
The oil and water expressed run into a trough before the press, which 

though rudely hewn from a log of wood is constructed on principles 

showing a knowledge of the relative specific grayity of oil and water, 
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The troughis divided into two parts longitudinally by a partition, which 

comes up to about 2 inches below the level of its sides, so that when 

the oil and water run in together on one side of the partition, the oil, 

coming to the surface, floats over to the other side, while the water is 

conveyed away by a pipe placed at the level at which it is desired to 

maintain the water within the trough. Afterthe press has been screwed 

down as far as it will go, it is loosened and hot water is poured upon 

the pile to wash off any oil that may remain on the cloths, and they are 

kneaded without being unfolded. More boiling water is poured upon 

each package, and they are again placed in the press, to be again 

removed and undergo for a third time the same process, until no oil 

remains. 

The oil comes out a light-green color, and is poured into a large jar 

near the press whence, after depositing any water or dirt it may have, 

it is poured into skins. It is next emptied into large earthenware jars, 

4 or 5 feet in height, where it remains for at least two months, till all 

impurities are deposited. 

Olive oil is refined by agitating it with a saturated solution of caustic 

soda which renders the whole soapy; but after a time the oil precipi- 

tates a saponaceous deposit, and the remainder becomes quite clear and 

pure and is then poured off. Itis now of a yellowish color, with a slight 

odor and a milder taste. The bark of the olive tree has been used ex- 

tensively by the French instead of cinchona, and large quantities of 

excellent soap are made from the refuse of the olive oil. 

Situation—The best results are obtained on the sides of lower hills, 

when the land is of a suitable nature; but very good crops are obtained 

from trees growing on the high>r table-lands. 

Soil.—Al though the olive tree will grow on almost any kind of ground 

where it can obtain nourishment, it thrives best in a rich argillaceous 

soil, which is neither too damp nor too dry. It grows in the greatest 

perfection in the fine rich clays which, in many parts of the Levant, 
cover the hill-sides. 
Although it is not the most suitable situation for them, olive orchards 

are sometimes planted near to the sea-coast, and in such places may be 
frequently seen extending to within a few yards of the sea-shore. In 
these situations they often suffer from exposure to cold winds, and are 
not so healthy. 
Irrigation.—When the plants and trees are young they are sometimes 

watered in a rude fashion, but there is no system of artificial irrigation 
in olive culture. 

Yield——Around Smyrna, in Candia, Chio, and other islands of the 
Archipelago, more time and labor are bestowed on the cultivation of the 
olive than it receives elsewhere in Turkey. However, as even there, in 
certain districts, the natives attach unequal or secondary importance 
to this culture, very considerable differences are to be found in the cost 
of cultiyation as well us the yield of this crop. Owing to these and 
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other reasons, especially the absence of clear and regular accounts 
among the native farmers, it is impossible to give a correct statement 
of the yield, proceeds, and cost of cultivation per annum of an acre 
planted in olives. 

Rain fall.—The annual rain-fall in this district during the last four 
years was: 

Tuches. 
Wn LBS ttersieie siete antes cue assim: ciclo yea weaeaudSiebepvaatep au sient inet) and canner 22. 33 
AMMSSL vveccasiesenes ncmens esses cniese ag Midas die eteyass4 occu baat Lome 25.76 
MPSS 2 icc sein aeiet a sien ciecinteinisians a cace he cectate dicate Meee cecovemecss senene 20. 42 
AMABBS cosas Saicieian Mewitic ces h nee sawe sts oeeisaeces aseeam devess ce conuos cesses 29. 55 

In the three years first mentioned the annual rain-fall was compara- 
tively light, and it was only in 1883 that it reached the average of the 
ten years from 1870 to 1879, inclusive. 

C. H. Heap, 

Consut- General. 
UNITED STATES CONSULATE GENERAL, 

Constantinople, April 10, 1884. 

CRETE. 

REPORT BY OONSUL-GENERAL HEAP, OF CONSTANTINOPLE. 

[Republished from Consular Reports No. 41}.] 

The island of Crete (Candia) is the most important olive oil-produc- 
ing district in Turkey. The olive harvest for the season 188384, just 

ended, is considered unusually small and of poor quality. It only aug- 

mented by 742,500 gallons the stock of oil remaining trom 1882-83 in 

the hands of merchants and with the cultivators. This result was fore- 

seen in consequence of the exceptionally fine crop of 188283, which 

exceeded the expectation of the most hopeful growers. Never, in fact, 

had Crete been known to produce so abundant a crop of olives or one 
of such good quality. 

The following returns show the difference between the last and the 
preceding crop: 

District. 1882-83, 1883-'84. 

Gallons. Gallons. 
WANG 225.2 se gaieicg codon saad ae ae eeee eo oameme ties Gott kabeSautaawes 4, 125, 000 220, 000 
aNd as cyan aecweueeecntone tre nae aRee Ete ameSe aaa ye SEEG ae eEn eae Et aed 6, 875, 000 412, 500 
Oth aN Oberssterre 6 se tgerciaits. papciencistae aeevatn ae cisaiains ee etoeeiaed Veuaieikswe eRaOnae Se 2, 750, 000 110, 000 

13, 750, 000 742, 500 
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Of the crop of 1882-’83 there were exported to— 
Gallons. 

England su sis secyenic-srs snicisicm cic ci ciaie sieiwiciaw: ee ceis whewiel swab wale laine sins seeRiele RACES 3, 300, 000 

RUS ai sdocsecuesrraes Stak tael Sodions o ateew eet sa icies coe nreemerocancsace See teers 1, 100, 000 

AUSUIID ccaisig casei coi Heme sues Hea Cee Scale cicimee deine WE EES ES 750, 000 

Germaxry’ cess vevces vececewienan eatew ee ceeciges weccntececirahe eases 245,000 
Porky: gs ecssuies G28 oes Sse eames sy cecceer acne say mcm wale iis sieinic neseiee: 577, 000 

EGY Pt aves cansanae cacenemaed ae sues seed cawensises smnamecaeicice sapeteitices 412, 500 

BSYPldssesesceios pace cceemstteasnteedasidietonseee bene tose ceceeceeeeeeeee: 1805000 

ANBtOli acca aocaeseeiniede seo dewa senemaos onuiGousmenanreleseiaste {cease 357, 500 

Barbary cee xaea'ne Ssacan Ske sed amas edaa sem aaaised Moseclscieete tetany 192,600 
Othe Dla és isc-ce cases Comammcacnseriaceaanns aia Ou 4 cise ecisinceiemeesioeee 75, 000 

7,177, 500 

Owing to the excellent quality and the low price of the oil produced 

in France that season, there was almost none exported to that country. 

The local consumption of Crete amounted to 3,272,500 gallous, and the 

soap works on the island absorbed about 2,200,000 gallons. Considera- 

ble stock remains on the island. Thesellers who know that a good crop - 

is always followed by a bad one prefer to hold their oils in the expecta- 

tion of a rise in prices, which can not fail to come. At the commence- 

ment of the olive harvest, oil was selling at $1.39 to $1.41 the 23 gallons, 

while on the Ist of March last it was quoted at $1.67. In London the 
oil is selling at this date at $174.66 per ton weight, gross, 

G. H. Heap, 

Consul-General. 

UNITED STATES CONSULATE, 

Constantinople, April 10, 1884. 

DARDANELLES. 

REPORL BY CONSULAR AGENT CALVERT. 

Varieties.—The best varieties are the Ropadhes. There are a few 

other varieties, but they are little cultivated. 

Trees.—The trees are grown all over the district, but principally in 

the Gulf of Adramytium, and from sea edge to some miles inland, et 

an elevation from sea-level, say, to 1,000 feet. 

Situation and sotl.—Wild olive trees generally affect sunny exposure. 

All situations but rocky sheltered valleys give the best fruit and most 

oil; clay and light soils, with rock or deep subsoil. 

Temperature.—Rarely above 90° or below 5° Fahrenheit. 

Rain-fall.—Thirty inches per annum. The olive crop is uncertain and 

does not appear to be much intluenced by greater or less fall of rain. 

Fertilizers.—Not used except when new plantations are made. Water, 
if required, is applied by hand. 

Oultivation.—When practicable the ground is plowed between the 

trees and grain crops raised ; more frequently in rocky situations. The 
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trees are surrounded by loose stone walls which are filled in with soil. 

Goat or sheep manure is sometimes applied. 

Pruning.—Is limited to clearing out branches when too close—in the 
spring. 

Picking and curing.—Picking commences from September up to No- 

vember for green olives for pickling ; from November to February for 

black olives and for oil; pickled with salt for olives and for oil. The 

olives are crushed in a revolving stone mill, the pulp is put in goat’s- 

hair bags and saturated with boiling water; pressure, hand or power, 

is applied. The liquid runs off, the oil floats, and is collected fit for the 

market. The oil-cake is reset two or three times and repressed, but the 

oil is of an inferior quality. A still further quantity of oil can be 

extracted by chemical appliances, but it is fit only for making soap. 

Maturity.—Four to five years. The life of the olive tree is very uncer- 

tain. There are trees with a girth from 12 to 15 feet and more, said to be 

over a thousand years old. 

Planting and prepagating.—Trees are planted from 20 feet in poor to 

40 apart in rich soil, and propagated most frequently by planting wild 

trees, by separation of cultivated trees, or by off-shoots. In planting, 

from February to May, the stems of the trees, wild or cultivated, are cut 

down to 4to5feet. They are taken with the massive root, the wild trees 

being grafted before or after removal; a hole is dug and water poured 

in, a portion of fine soil is added, and the whole worked to a semi-fluid 

state. The tree is then plunged in and set, the rest of the loose soil is 

drawn around the tree, but not trodden down till the following day. 

Insect pests—A worm attacks the fruit when ripening, in Thessaly, 

where the variety of olive is much larger in size. It does not exist 

here. The olive decays when the maggot grows and falls off the tree. 
FRANK CALVERT, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 

Dardanelles, February 11, 1890. 
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CONTINENT OF AFRICA. 

MOROCCO. 

REPORT BY OONSUL MATHEWS, OF TANGIER. 

[Republished from Consular Reports, No. 414.] 

Varieties.—There are various kinds of figs—white, red, and black— 

which are dried for commercial purposes. Of the white variety there is 

the White Burgasot, of excellent flavor both fresh as well as dry. It 
does not produce the early large fig, but only second season figs. 

The Marsellaise or Athens fig—Fruit very sweet and small, round in 

shape; it ripens in August, and is the variety most preferred for dry- 

ing. 

The Blanquette fig—A middling variety, which resists cold weather 

better than any other varieties, and can prosper north of the regions of 

the olive; is also of second season, and is preferred while ripe before 
drying. 

Of the red varieties the best for drying are the following: The Date 

Jig; the most preferred for drying purposes ; it ripens in August. The 

Jerusalem fig matures in September, very fine and large. The Rose 

Blanche, very large, and is only used for drying. Sultana or Tunisian, 
alarge, choice variety similar to the Smyrna. 

There are numerous varieties of black figs, bearing a different name 
in the various countries where they are grown. 

Morocco produces a large variety of most delicious figs. They are 

called by the Arabs “ Kermuse” in general, although each variety has 

its name. There are figs of various colors, some of which are white, yel- 

low, black, purple, and others green. The Jews extract ‘ aguadiente,” 

an ardent spirit, from figs. In Spain they prepare a savory wine from 

which they extract spirits which they flavor and term “ anisette,” 

Suffren has given a description and figure of three hundred and sixty 

varieties of figs cultivated in Spain, France, and Italy. Most of the fig 

trees yield two crops during the year: the first, producing the large fig, 

matures in June, and the second in August, September, and October, 

The fig tree grows on any soil, provided it is free of stagnant water re- 

tained on the surface over the roots. It prefers a light loam of a cal- 
careus nature; should this retain its moisture the trees would grow 

taller; in dry soils the fruit is smaller. 

73h 
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Planting and- propagating.—The fig is propagated from seed, shoots, 

suckers, slips, stakes, layers, and by grafting. From seed is only prac- 

ticed by some to discover new varieties. In raising from slips or stakes, 

these should be chosen from vigorous branches of the shoots of the pre- 

vious year, and about 26 inches in length. The proper time is either in 

February or November. A hole is opened about 24 feet deep; good 

manure and a little lime should be well mixed with the soil which is 

dug out of the hole. The slip or branch is then laid horizontally, leav- 

ing out the last eye perpendicularly, which on shooting out will form 

the tree. Budding or grafting is seldom practiced in fig trees. The 

distance between trees should be 16 feet. During the heat of summer 

of the first two years the young plants should be watered. 

Fertilizing—Manuring the trees will greatly increase their crops. 

They require no pruning, only removing dry branches and new shoots 

from the trunk. When the tree obtains age it requires no cultivation. 

It is well to cover with straw the branches of the trees while from one 

to three years old, in the winter in cold climates, to protect the eyes trom 

frost, after which the trees become hardier as advancing inage. There 

are male and female trees; the male is the wild or goat fig. 

Male and female jfig.—There should be amongst the fig orchards 
some of the masculine species, as those trees producing the small vari- 

ety of fig and which yield so abundantly require the proximity of the 

male sort to come to full maturity and size, otherwise the fruit drops 

before coming to maturity. In the absence of male trees in an orchard 

where these varieties are growing the male figs, which are very small 

and unfit to eat, are brought and hung to the branches of the feminines. 

The wild fig produces a multitude of small insects of the genus Cynips, 
which settling on the fruits of the cultivated trees convey the pollen 

with which they are infected. This is a practice from time immemorial. 

Maturity —The fig trees commence to yield fruit when they are three 

years old, and come into full bearing when they are twenty years of 

age. From one hectare of land the yield generally is about 4,000 kilo- 
grams of dry figs, at value of $5 per 100 kilograms; total, $200. 

Yield.—As an example of the great yield of the fig-tree, I may cite 

some trees at San Pedro del Pinatar, Spain, which produced each as 

much as $12 of early figs, besides 150 pounds of dried sold for $3, and 

7 quintals of second-size figs sold for $9.50, which make the yield of 

each of these trees in full bearing annually to the amount of $20.50. 

Curing the fig.—The fruit must be gathered when quite ripe, when 

they commence to dry on the tree, on a clear sunny day, after the dew 

has dissipated. They are exposed to the sun in lattice work made of canes 

or slips of boards, or in rough straw mats placed from the ground, 
allowing, if possible, the air to circulate under. The figs after a few 
days are pressed one by one into shape, to facilitate their curing. After 
sunset the fruit is removed to a dry and well-ventilated place for the 



FIGS IN MOROCCO. 133 

night. This operation is followed until the. figs are perfectly cured. 

When they are selected, the various sizes are spread on sheets for a 
few days in a ventilated place, the windows of which must be closed 

when the atmosphere is damp; and lastly the figs are pressed down- 

wards on a table to give them around shape; then they are packed in 

boxes lined with paper. The boxes must be kept ina dry and ventilated 

room. The common figs are packed and pressed in mats. 
FeLix A. MATHEWS, 

Consul. 

UNITED STATES CONSULATE, 
Tangier, April 2, 1884. 



CONTINENT OF AMERICA. 

MEXICO. 

LA PAZ. 

REPORT BY OONSUL VIOSOA. 

The Spanish or Moorish black fig is the best for preservation and for 
palate taste, and are veryjuicy oncedry. The best varieties for eating 

when ripe are the Bordeaux and Smyrna white fig, but the early black 

Moorish (breva) is superior. Dry figs are an important export industry 

in this country, and their growth is found in every watering place or 

valley in this country. Trees are generally planted in limish and sandy 

soil, and whenever the soil is too rich ashes of any kind mixed in the 

soil is its best fertilizer. Never use manure or guano; it is the worst 

enemy of the fig-tree; the fruit becomes tasteless and besides attracts 

the insect pest called conchita, (turtle shell). 

As to watering fig-trees: While young or the first and second year 

after planting are watered every third day; during the rainy season 

don’t require any irrigation. 

In pruning time, which is in October, the tree is simply cleaned out 

of dry branches or young ground-root shoots. 

Picking and drying takes place in May and June, before the first rain 

falls. Early figs in April and part of May. 

In this country the fruit is simply spread on the top of the house’s 

roof or on mats, with full sun exposure all day, and at midnight it is 

taken in the houses. 
JAMES VIOSCA, 

Consul. 
UNITED STATES CONSULATE, 

La Paz, December 26, 1889. 

ECUADOR. 

REPORT BY CONSUL BEAOHL, OF GUAYAQUIL. 

(Republished from Consular Reports No. 41}.] 

The only kind of fig grown in Ecuador is the purple. 

Though the fruit does well it is grown only in a small way, The 

trees should be subjected to treatment similar to that of the orange 

and lemon, in which respect the requirement is lived up to in Ecuador, 
734 
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all being neglected. A tree in full bearing will yield about 100 pounds 
of fruit. 

None of the fruit is dried in Ecuador. All that is grown is consumed 
fresh or made into, sweetmeats. , 

Horatio N. BEAcH, 

Consul. 
UNITED STATES CONSULATE, 

Guayaquil, February 26, 1884. 

VENEZUELA. 

LAGUAYRA, 

REPORT BY CONSUL BIRD, OF LAGUAYRA. 

The fig is rarely met with here, although the soil and climate seem 
well adapted to its culture. One may occasionally see a fig tree, 
planted, it would seem, more for ornament or shade than for its fruit, 
notwithstanding the fact that the tree yields two or three crops per 
year. 

WINFIELD 8S. Brrp, 

Consul. 
UNITED STATES CONSULATE, 

Laguayra, November 29, 1889. 

WEST INDIES. 

BERMUDA. 

REPORT BY CONSUL BEOKWITH, OF HAMILTON, 

Figs are grown on the island, but the same insect which has destroyed 
all the peaches has attacked the figs, also the guavas, so in a short 

time these fruits, like the peach, will be a dead letter, for scarcely any- 
thing is done to destroy the insect, and as we have no winter they in- 

crease the whole year, the fruit falling on the ground and being allowed 

to rot there. At one time olive plants were imported here by the coun- 

try, but no care was given them. They have since dwindled away, 
only a few trees here and there remaining, but the fruit is put to no 

use. A little more energy and enterprise are needed in the island to 

advance various branches of agriculture and fruit-culture which at 
present bring no profit. 

Henry W. BECKWITH, 

Consul. 
UNITED STATES CONSULATE, 

Hamilion, November 29, 1889. 
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TRINIDAD. 

J. H. Hart, Government botanist, to Consal Sawyer. 

Only here and there a plant exists which ripens fruit fairly, but the 
produce is carried off when nearly mature by the frugiverous bats. 

CUBA. 

REPORT BY OONSUL-GENERAL WILLIAMS, OF HAVANA. 

Figs grow here, but their cultivation is limited to private gardens, 

The trees do not obtain the size observed in the gardens of Norfolk, 

Va., Charleston, 8. C., Savannah, Ga., or New Orleans, La. Neither 

does the fruit seem to be equal in flavor to that grown in those places. 

It is rarely ever seen for sale in the market houses, fresh from the 

trees. Dried figs in considerable quantities are imported from Malaga, 
Spain, where great attention is given to their cultivation. 

Ramon O. WILLIAMS, 

Consul- General 
UNITED STATES CONSULATE-GENERAL, 

Havana, November 24, 1889. 

GUADELUPE. 

The few fig-trees found in the island are always sickly and covered 
with aphis or lice and ants. 

ST. FELIX ELARDEAN, 
Director of Botanical Garden at Basse-terre, to Consul Bartlett, 



CONTINENT OF ASIA. 

ASIA MINOR. 

KEPORT BY OONSUL EMMETT, OF SMYRNA. 

INTRODUCTORY REMARKS. 

There are several climatic influences which can not be foreseen or 

guarded against and yet have great effect upon the success of the crop, 

as, for instance, a greater rain-fall than the average tends to darken 

the fruit when ripe. A high wind blowing for several days from the 

north while the fruit is maturing has the tendency to make the stems 

wither and fruit fall prematurely, etc. 

There are as many uncertainties and surmises about the fig crop of 

Smyrna before gathering as there are in reference to the peach crop in 

the United States. 

As regards the cuttings which the honorable Secretary suggests 

my obtaining, I beg to say that I am informed that it is too late this 

season to take the same with any chance of their growing when they 

arrive in the United States. 

Some provision for defraying the expenses and further directions as 

to quantity and to whom to be seut would be requisite before making 

a shipment of cuttings. 

In 1886 a party from California, apparently well posted, came here 

in the summer, went to the fig district, and inspected the different varie- 

ties; he made his selection and marked the trees from which he desired 

cuttings. When the crop was gathered he obtained 30,000 female and 

3,000 cuttings from male trees, packed and shipped the same about the 

end of October, I have been informed that great success rewarded his 

enterprise. 

A box of figs grown and packed in California reached here this antumn 

and was inspected and universally praised by many dealers. In some 

instances it was impossible to persuade the parties that said figs were 

grown outsideof the Aidin district ; in fact some went so far as to desig- 

nate the orchard. Those who grasped the full importance of this Ameri- 

can enterprise predicted that Turkey’s supremacy in the fig trade was 
waning. Some console themselves with the opinion that the American 
fig will not continue to be good; as the trees (grown from Smyrna cut- 

tings) grow older the fruit will have thick skins and become tough ; in 

fact become native American figs. 
737 
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This deterioration of the fruit is very common here and has been 

well known for a long time. The transplanting of trees from their own 

orchard, even for a short distance, makes them give fruit of entirely a 

different flavor and nature. 

It has been suggested to me that if some grower will grow seedlings 

from the fruit of young trees grown from Smyrna cuttings, the chances 

of American fig-growers will be greatly enhanced, and, perhaps, in 

time eclipse one of the staple articles of this country. 

Varieties. —The best variety for drying and packing is known under 

the name of Lop. There are two kinds of figs for table use when ripe, 

but which will not bear drying and packing, viz, Zardajik and Cheker 

Tnzir. 
Situation.—The trees that produce the varieties above named are 

grown in the Aidin district. 
Distance from sea, 30 to 100 miles; elevation above sea-level, 250 to 

500 feet. Much exposure to sun is required. 
The trees thrive in all descriptions of land, provided they should be 

protected against the north wind. 
Soil_—Rich black vegetable mold is best. 

Climatic influences.—A temperate climate is the main thing; the ther- 

mometer should never fall below the freezing point during winter ; frost 

during spting kills the trees. 

Temperature.—-Minimum, 40° ; maximum, 110°; average, 80° Fahren- 

heit. 
Rain-fall.—Yearly average, 24 inches. Rain during winter strength- 

ens the trees; during summer it injures the crop. 

Irrigation.—Good fig orchards are never irrigated; newly-planted 

young trees need watering during the first two years of their growth. 

Cultivation.—Fig orchards are ploughed four or five times a year, be- 

ginning from November. 

Fertilizers.—Manure is made use of when the soil is poor. 

Pruning.—When the trees grow old they need pruning during winter. 

Picking and curing.—When perfectly ripe the fruit falls by itself. If 

not quite dry it is spread in the sun. There is no fixed time for pick 

ing, as the fruit when ripe falls. 

The fruit is gathered from the ground and put in black hair bags; it 

is then loaded on camels and carried to the nearest railroad station, put 

in the freight-cars, and conveyed to Smyrna; loaded again on camels, 

it finds its way to the fig market, whence it is sent to the packing 

houses to undergo the final process of sorting, shaping (flattening out 

or squaring), and putting in boxes or bags, and is then fit for shipment 

abroad. 

No chemical solution is employed; the packers wet their hands with 
plain sea-water,which hastens considerably the sugaring of the figs. 

Planting and propagating.—Distance planted apart, 25 feet. The trees 

propagated by cuttings. There are small and large orchards, 
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Maturity.—The trees remain fruitful from eighty to one hundred years 
and even longer. 

Insect pests.—A. kind of bug, known under the name “ Basra,” is very 
injurious to the fruit, which it covers with dark yellow and black spots. 
No one knows how to free the trees and fruit of this pest. 

The only beneficial insect is the one which comes out of the male fruit 
and impregnates the female figs, and the ants which feed on the bug 
called ‘* Basra.” 

Securing cuttings.—Unovassi cuttings are the best and should be gath- 
ered by some one having a good knowledge of the trees. 

W. C, Emmett, 

Consul. 
UNITED STATES CONSULATE, 

Smyrna, January 15, 1890, 

PALESTINE. 

REPORT BY OONSUL GILLMAN, OF JERUSALEM. 

Varieties.—There is no exportation of the figs grown in Palestine, 

and scarcely any care is given to the cultivation of the trees. There 

are said to be as many as twelve varieties of the fig in this country, and, 

with few exceptions, they are all good for eating. The best known and 

more easily distinguished varieties are as follows: (1) The large green 

fig, early in fruiting, known as dafouri. (2) Sinall green, later fig, 

called ghoudri (greenish). (3) Large purple fig named gharronabi (carob, 

from its resemblance to the color of the pod of the carob). (4) Small 

purple fig, named also gharroubi. (5) Yellow fig, white inside, known 

as biadi(white). (6) Yellow fig, crimson inside, called karawi (crimson), 

resembling the Smyrna fig of commerce. (7) Black fig, named swadi 
(black). 

While, as already mentioned, all these are good for eating in the 

fresh state, Nos. 1, 2,3, 5, and 6 are the best for this purpose. Equally, 

though, all the varieties are used for drying. Nos. 5, 6, and 7 are the 

most suitable for the purpose. 

Situation.—The trees flourish all over Palestine, from the sea-coast, 

up into the hill country, at an elevation of 3,000 feet or more. They 

generally have a full exposure to the sun, but seem to do well in all 

situations. They frequently attain an enormous size, even on the most 

rocky hill-sides; and whether the land is hilly, rolling, or level, appears 

to make no great difference tothem. The soil is generally clay, or sand 

and clay mixed, with clay subsoil. 

Climate.—At Jaffa and on the plains the minimum temperature is 32° 

Fahr., the maximum reaching 107° Fahr.; the average temperature in 

the day-time being about 703°, and at night, 554° Fahr. In the mount- 
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ains it is considerably colder; though, in general, there are only a few 
days in January in which it freezes. The rain-fall at Jaffa has already 

been given. At Jerusalem the average annual fall amounts to 25 

inches. The growth of the trees and fruit is favorably affected by 

abundant rains. 
Irrigation.—The trees do not require irrigation, and, except when 

growing in orange groves, are never watered. With systematic i irri- 

gation and cultivation, such as received in the orange groves at ©: affa, 

the fruit is improved. 

Cultivation.—As already mentioned, but little cultivation is bestowed 

on the trees. At most they receive a spring and autumn plowing. 

Fertilizers.—Fertilizers are seldom used except when in connection 

with the orange or lemon trees; and the kind preferred is generally 

horse manure, or the dung of the mule or camel. 

Pruning.—Pruning is not practiced with any system, or to any ap- 

preciable extent. Itis considered best to spare the lower branches, and 

when cuttings for propagation are made they are taken from above. 

Picking and curing.—The fruit is picked when fally ripe. For eating, 
the morning is deemed the best time of day for picking ; but there is 
little choice observed in the matter. In general, the fig of this country 

is of inferior size, doubtless in consequence of being given such little 

attention, and being only used for home consumption. The fruit is dried 

by being spread in the sun, usually on the roofs of houses, or sometimes 

on the ground. When partially dry the figis pressed flat in the hands. 

Subsequently the nearly dried fruit is strung on strings ; and it is often 
sold in this shape or when placed in sacks. 

Planting and propagating.—The distance at which the trees are planted 

apart varies from 6 to 10, or even-20 feet. 

Though the fig can be grown from seed, the usual method of propa- 

gation is by cuttings, or rather branches slipped off the parent tree. 

The size of the orchards is in general not large, though sometimes 

consisting of several acres. There are only a few hundred fig-trees 

dispersed over the vineyards and gardens at Jaffa; but at Bethlehem, 

Hebron, and around Jerusalem orchards of fair size devoted to the fig 
may be found. 

Maturity.—The tree here attains to the age of one hundred years, and 

with proper care and culture continues fruitful to the last. If neglected 

too much, it ceases to be productive; though on attention being re- 

newed, it again responds with crops. The trees begin to bear at the 

third year, and are in full bearing when five years of age. 

Insect pests.—But little has been observed as to insect pests, bene- 
ficial insects, or the parasites of the injurious ones. The fig seems to be 

unusually free from such. <A fig is occasionally found containing a 

worm, which appears to be the larva of one of the smaller moths; but 
the species has not been determined. 

Outtings.—The rooted cutting, or the young tree would be, in all 
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probability, the best method of procuring desirable varieties. I under- 

stand that many thousands of young trees have been successfully trans- 
ported from Smyrna to California, giving full satisfaction. 

HENRY GILLMAN, 

Consul. 
UNITED Srares CONSULATE, 

Jerusalem, February 11, 1890. 

SYRIA. 

BEIRUT AND VICINITY.* 

FIRST REPORT BY CONSUL BISSINGER. 

Varieties.—The best fig for drying is the green variety. The best va- 

riety for eating when ripe is the red variety with elongated stem, called 

“ Buckaraty.” Also a rounder red variety called “‘Seedany.” Other 

varieties worthy of culture and for profit are the black variety and one 

which ripens in the fall. 

Situation—The trees that produce the varieties above named are 

grown in plains and on the hills, and from the shore to a distance of 25 

miles inland to an elevation of 2,500 feet. Constant exposure to the 

sun is needed. Hilly and rolling land with white clayey soil are the 

best. 
Irrigation.—No irrigation needed. 

Cultivation.—Plow the land in the spring. 

Fertilizing —None put about trees, as it is injurious. 

Pruning.—Pruning is not practiced. 

Picking and curing.—The figs are picked when fully ripe in the early 

morning. Little curing is done-in this country; simply dried in the 

sun. Hither whule or split; no solution used. 

Planting and propagating.—Distance planted apart, about 20 to 25 

feet ; propagated by slips. The orchards are small. 

Trees attain an age of from fifty to sixty years, and are fruitful from 

four years till they decay. 

Insects and worms are treated simply by covering the trunk of the 

tree with a coating of bitumen. 

Slips can be put into earth and conveyed from place to place. 

BEIRUT. 

Rain.—Moderate rain-fall ; about 30 to 40 inches on an average yearly, 
The abundance of rain is beneficial to old trees as well as to the fruit. 

October and November rains benefit the trees, and March and April 

rains benefit the fruit. 

* The several reports for Syria were forwarded by Consul Bissinger, being prepared 
from statistics supplied to him by parties in the several districts reported. 
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Irrigation.—Irrigation is only necessary the first and second years 

after planting. In light soil watering is necessary twenty days after 

the rains are over and in heavy soil one month thereafter. 

Cultivation.—Plowing is necessary once or twice after the first rains 

in November and is then to be discontinued until the 1st of February, 

after which it is to be repeated four times or every fortnight, after the 

rains. As soon as the fruits appear no more plowing is necessary. , 

Fertilizers.—The fertilizing substances are: A donkey load of sand 

around each tree once a year, about the early part of December, if the 

soil is red, and a small quantity of cow’s, or other manure if the soil is 

white, i. ¢. clayey. This treatment increases the growth of the trees 

and the quantity of the fruit. 
Pruning.—Pruning is effected at the end of January by removing the 

weak and dead branches. To prune the low branches of fig-trees in- 

creases their growth and production. 
Picking.—Gathering or picking takes place when the fruit is fully 

ripe; when for sale, it is effected either in the evening or before sun- 

rise, and if for drying, it must be after sunrise, so as to be dry from 

dew, which would spoil the color of dried figs. 
Curing.—After the figs are gathered they are split open in the morn- 

ing and placed in an exposed position to the sun for three days, until 

they contract and assume a red or yellowish tint. They are then gath- 

ered from the drying-floor, and after being fully flattened out are spread 

in equal layers in a basket until completely filled up. A heavy weight 

is then placed on the top of the basket. As to figs dried in a heap, they 

should be gathered when perfectly dry (in other words when withered 

on the tree), and spread as they are on the drying-floor for four or five 

days, at the expiration of which they are picked up and pressed flat 

between the fingers. This species of dry figs may also be placed in hot 

water for 10 minutes, then left to dry well in the air before packing up 

in boxes. This bathing process imparts a good color to the figs and 

preserves them from worms. Dry figs are never placed in any solution. 

Planting.—The distance between each tree should be at least 9 feet. 

The larger the distance the better the trees grow. 

Fig-trees are propagated either by suckers or shoots (which grow at 

the foot of the mother tree) or by slips from the trees. 

(1) The way of transplanting by suckers is to dig a hole in the ground 

about 15 to 20 inches in diameter and depth in which to place the same, 

after which the soil is to be so arranged as to be on a level with the sur- 

rounding ground, or even a little lower, to retain the water. Watering 

is necessary just after planting. Some people resort to the practice of 

putting in the hole of the newly planted sucker a handful of barley, to 

serve as nourishment for the roots. A sucker planted with barley never 

fails to take root and to thrive. 

(2) To propagate by slips it is necessary that a hole be dug in the 

ground having an average length of 27 inches by 13 in depth. In this 
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hole the slip, which should be about 27 inches long, is placed obliquely, 

so as to leave about 2 inches of it above the ground. The planting of 

suckers must take place between the 1st of December and the end of 

January, and the planting of slips should begin with February and end 

with March. Watering is needed, as stated in answer 6, for the lands 

that had not been previously tilled and sown. As to the rich lands 

which had been plowed, they should be irrigated once a month or once 

every forty-five days. 

There are some large and some small fig orchards, but generally their 

size is limited. 

Fig-trees live from five to thirty years, some even longer, and produce 

fruit until they die off. 

The insects are worms produced by excess of water and manure and 

want of proper pruning. The way to treat them is to put only a little 

manure or none at all, to prune the trees well, and to make a passage 
for the water, so as not to allow it to gather around the trees. Birds 

also attack fig-trees, such as the sparrow and the becafico. A scare- 

crow is most always successful in frightening away these birds. 

No insect other than those mentioned above are known to exist. 

Cutting —Hither by taking suckers which grow at the foot of the tree 

or cuttings from the tree itself. 
No statistics or reports are published by the Government or other- 

wise. 
ERHARD BISSINGER, 

Consul, 

UNITED STATES CONSULATE, 
Beirut, February 12, 1890. 

SEOOND REPORT. 

Varieties.—The best variety for drying is the “* Abyad,” white inside 

green outside, and for eating when ripe, the “ Bokraty,” red inside, 

green outside. The “ Asfoory” and “ Bokraty” are also cultivated. 

The Smyrna district is the principal one, Syria coming next, in which 

fig-irees are grown. 
Situation.—No matter where fig-trees are planted, moderate altitude 

is best. Fig-trees are benefited by being exposed to the sun. 

Soil._The white clayey soil is preferable. It should be manured once 

every three years. 

Climate—Minimum, 40° Fahr.; maximum, 90° Fahr.; average, 65° 

Fahr. The more abundant the rains the better the trees and iruits 

prosper. 
Trrigation.—Fig trees need no irrigation. 

Cultivation.—A fter the soil gets dry it should be plowed three times 
during spring-time, 

1564——-23 
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Fertilizers. —The soil should be manured once every three years and 

plowed as stated above. 
Pruning.—A{ter the fruits have been gathered the dead branches only 

are cut away. 

Picking and curing.—-When the fruit is ripe the morning is the best 

time for picking. If they are to be transported from place to place figs 

must be gathered before they are fully ripe and placed in boxes, but 

can not be sent to any distant place. When figs are to be dried they 

must be gathered when fully ripe, then spread on a lofty spot for from 

ten to fifteen days and nights. In this way they can be preserved in 

boxes during the whole year. 

Planting and propagating.—The trees are planted about 13 feet apart 

and propagated by slips. The orchards are generally small. 

Maturity —Vig-trees attain thirty to forty years of age and produce 
fruit from the fourth or fifth year. 

Insect pests.—There are some insects which infest the soil and invade 

the trunk of the tree and sometimes cause them to decay, but they do 

not injure the fruit. Trees so attacked are treated by introducing an 

iron wire into the affected holes until the insect is reached and de- 
stroyed. 

Slips.—Slips are to be secured in March. 

No printed matter, reports, or statistics exist or are issued by the 
Government. 

ERHARD BISSINGER, 

Consul. 
UNITED Sta1ES CONSULATE, 

Beirut, February 12, 1890. 

SIDON. 

Varieties. —The “green” varieties for drying are the “ Bookraty” 

and “Abyad” for eating when ripe. Other varicties cultivated are the 

black and one which ripens in the fall. 

Nituation.—Both in plains and hills; best kinds within 30 miles of 

coast; best growth from 500 to 2,000 feet above sea-level; constant 

exposure to the sun; hilly lands the best; clayey and chalky soil the 
best. 

Climate.—Thirty degrees Fahr. to 90° Fahr.; rain-fall about 30 inches, 

on an average, annually; an abundance of rain is beneficial. 
Lrrigation.—Never irrigited at all. 

Cultivation.—Spring ploughing. 

Fertitizers.—None applied. Figs become wormy in rich earth. 

Pruning.—Dead ranches only are removed. 

Piching.—When ripe, and in the moruing. 

Curing —Dried iu sun only. No solution of any kind used. 
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Planting and propayating.—Yhe trees are 32 to 35 feet apart; propa- 

gated by slips; the orchards are generally small. 

Maturity.—The trees attain to about fifty years and bear from four 

years till they die. 
Insect pests—Priucipally worms. The remedy is to cover the trunk 

of the tree with a coating of bitumen. 

Cuttings.— Cuttings are secured either by suckers which grow at the 

foot of tree or cuttings from the tree itself, 

TRIPOLI. 

Varieties.—The best variety for drying is the “ Bayadi” (white inside); 

the best variety for eating is the “ Bookraty ;” the other varieties known 

in this country are the “ Bookraty,” the “ Bayadi,” the ‘ Asfoory,” the 

“ Aswad,” the “ Hammary,” and the '‘ Shataway.” 

Situation.—lTig trees grow in the plains as well as in the mountains; 

the more they are exposed to the sun the better they prosper; they are 

tound in rolling and level land, which is alike adapted for their growth. 

It is customary in this country to plant fig-trees in either white clayey 

soil or in @ blackish soil (the latter not being good for other kinds of 

trees). In red soil the fig-trees grow still better, but the taste of the 

fruit is less delicious than if grown in a white or blackish soil. 

Climatc.—Temperature varies from 30° Fahr. to 90° Fahr.; average, 

60° Fahr.; rain-fall averages 26 to 40 inches per annum, according to 
locality. 

Irrigation.— Most of the fig-trees in this country are found in non-irri- 

gated lands. The fruit of irrigated fig-trees are affected by worms and 
liable to rot. 

Cultivation.—-Lands upon which fig-trees are planted should be plowed 
three times in the spring. 

Fertilizers.— Manure is the fertilizer known, but it is not used for fig- 

trees, although it increases their production, for the reason that it 
causes the fruit to be invaded by worms and to rot. 

Pruning.—Dead branches only need to be removed. 

Picking.—Figs for*drying are picked when fully ripe any time in the 

course of @ sunny day, so as to be well dried by the rays of the sun 
and thus prevent their contracting a sour taste. 

Curing.—Figs, after being gathered, are spread in the sun for from 

ten to fifteen days. When they become dry they are placed in a 

basket and plunged for two minutes in a large copper kettle full of 

boiling water, in which a small quantity of the fennel plant has been 

deposited to impart a nice aroma to the figs. After this process of 

“bathing,” the figs are dried again and then stored away. Figs are 

gathered and dried as they ripen, during August, September, and 
October. 
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Planting and propagating. Distance planted apart, 12 to 15 feet, 

according to the quality of the soil. Fig-trees are propagated by cut- 

tings from the branch of a large tree having three or four sprays, 

which is to be placed in a hole dug for the purpose, then covered with 

earth, allowing one of the sprays only to project, at a height of about 

2 inches above ground. This should take place in the spring, ¢. ¢., from 

the beginning of March to the end of April. Orchards are generally 

small. 
Maturity.—The age of fig-trees depends on the quality of the soil and 

the care bestowed upon them. If good careis taken of a fig-tree it lives 

up to one hundred years. 

Disease.—The branches of fig-trees are sometimes liable to a disease 

that manifests itself in the shape of slight swellings called snails. The 

remedy adopted is to make small cuts in the tree, which causes the dis- 

ease to subside. 
Cuttings.—No plantations of young fig-trees exist in this country. 

The way to plant fig-trees is to secure cuttings from large trees and 

plant them as stated above. 
ERHARD BISSINGER, 

Consul, 
UNITED STATES CONSULATE, 

Beirut, February 12, 1890. 

INDIA. 

REPORT PREPARED FOR VICE-CONSUL BODE, OF BOMBAY, BY MR. G. MARSHALL 
WORDROW, LEOTURER ON BOTANY AND AGRICULTURE AT THE OOLLEGE OF 
SOIENOE, POONA. 

Varieties.—Figs are not dried in India to any considerable extent, as 

the local consumption absorbs the supply. The retail price of ripe figs 

is about 2 annas per pound (say 6 cents) at Poonah, within 14 miles of 

extensive gardens. Varieties of figs are not named in India except with 

the name of the village they are grown at, and such a name is not dis- 

tinctive. The variety grown in the Deccan is inverted conical, green 

at the stalk and gradually deepening to brown at the broad end. Good 

exainples weigh one-seventh of a pound. 

Situation.—The village of Khed Shivapoor is an important center of 
fig culture. Itstands 14 miles south of Poonah, which city lies in north 
latitude 18° 28 east longitude 74° 10’. The altitudeof Khed Shivapoor 

is about 2,200 feet above mean sea-level, but the fig thrives at Baroda as 
low as 100 feet above the sea-level. The orchards are fully exposed to 

the sun. 

The land of the orchards is nearly level, but they are situated on the 
slope of a range of hills 3,500 feet in altitude, at a height of 2,200 feet, 
and about 50 miles from the sea, 
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Soil and subsoil—The soil is calcareous loam, the subsoil, at a depth 
of about 2 feet marl (a mixture of lime and clay), overlying disinte- 
grated trap. 

Temperature.—Average, about 75°; minimum, 489; maximum, 95°. 
The village is shut in on the northeast and west by hills, which keep 
out hot winds. 

Rain-fall is about 50 inches annually, falling chiefly from June till 

October. The setting in of rain makes the trees ripen the young 

growth that was made during April and May in the hottest and driest 

season, and determines the ripening of fruit. 

Irrigation.—Irrigation is effected from wells, about 25 feet in depth, 
by a leathern bucket drawn up by oxen at a cost of 10 pies (say 2.5 

cents) per 1,000 gallons. Two inches of water on the surface of the 

orchard, per month, from the end of October till the fruit is ripe; the 

low quantity of water given keeps the fruit sweet. One inch of water 
is given twice monthly. 

Cultivation.—Cultivation consists of plowing or hoeing once yearly 
after the fruit is gathered. 

Fertilizers.—Fifty pounds per tree of well decayed village sweepings 

is applied at the end of the dry season, in May, after the crop is gathered. 

Pruning.—After the young tree has been made to send up five to 

seven shoots from near the base by stopping the first strong shoots 

sent out by the cutting, little, if any, real pruning is given. Weakly 

decayed or broken branches are cut out to the base, and such as have 

gone too high for a man’s hand to reach are stopped, and if branches 

are plentiful, cut out when all the fruit is gathered from them; but the 

less pruning that is necessary the better. In a few instances the trees 

are grown as standards; a straight stem is led up about 6 feet, and from 
the iop of this branches are encouraged to spread horizontally. 

Picking.—The picking is done when the fruit is full grown and shows 

a slight yellowing at the stalk. Early inthe morning is preferred be- 

cause fruit picked at that time and kept in shade retains a delicious 

coolness. For local use each fig is wrapped in a leaf when it has 

attained this stage to protect it from birds and left on the tree a week 

longer. This improves the quality greatly bat prohibits carriage toa 

distance. No boxing or curing is donein India. The skin of the variety 

grownis much too delicate and I have not been successful with Euro- 

pean varieties. 

Planting and propagation.—Propagation is effected by cuttings of one 

year old wood planted in a moist, shady place during February. The 

trees are set out 10 to 12 feet apart. 

Size of orchards.—Tie orchards are 2 to 3 acres in extent only, because 
the position on the slope of a hill does not afford larger spaces suf- 
ficiently level, and a well rarely waters more. 

Maturity.—The trees attain fifteen years and are fruitful about twelve 
years. 
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Insect pests.—Red spider, Tetranichus telarius, or some nearly allied 

insect, is a serious enemy. No futile attempts are made against it by 

the cultivators. They think sacrifices to idols effectual. Much yet re- 

mains to be done in the entomology of the fig. 
Cuttings.—I have never sent cuttings as far as America, but I think 

that if cutin February, packed in moist sand in a tin box and sent by 

post, a few would survive the journey. Whether it would be profitable 

is doubtful, as I am of opinion the fig of the Deccan is synonymous 

with brown Turkey, which you probably have in cultivation. I will be 

glad, to send you cuttings if wanted. 
Publications.—The Government of India does not issue statistics 

regarding figs. The latest edition of my book on gardening in India, 

published at the end of 1889, has the fullest account I know of, but it 

is not as full as this report. 
Olives are not grown in India; the tree lives but does not fruit. 

G. MarsHALL Wooprow. — 
Poona, March 14, 1890. 

AUSTRALASIA. 

REPORT BY CONSUL GRIFFIN, OF SYDNEY. 

The fig is not cultivated to any great extent in the Australian colo- 

nies. The tree will grow and bear excellent fruit all over the country, 

but its cultivation can not be called an industry in any part of Austral- 

asia. Figs are not dried or prepared in any way for export. There are 

growers who have experimented with drying figs, but I have never heard 

of locally dried figs being offered for sale. The figs that find their way 

to the Sydney market are in a green state. Baron Fred. von Mueller, 

government botanist for Victoria, in his work entitled “Select Extra- 

Tropical Plants,” strongly urges the extensive planting of the fig through 

favorable portions of desert waste for shade and fruit and in warm dis- 

tricts where the fruit could be dried with particular ease. He directs 

attention to the ease with which small cuttings of the fig tree were sent 

by horse post in the early history of these colonies from Port Phillip 

(Melbourne) to the Central Australian Mission stations, a distance as far 
as from St. Petersburg to the Black Sea, or from San Francisco to the 

Upper Missouri. Baron von Mueller mentions two main varieties which 

have been successfully introduced into Australia. One includes the 

purple, white, and golden fig-trees, producing two crops a year, but are 

not suitable for drying. The other main variety embraces the Marseil- 

laise, Bellonne, Barnisote, and the Aubique. These produce but one 

crop a year and supply the greatest quantity of figs for drying. The 

Marseillaise and Bellonne are usually regarded as the best varieties. The 

Barnisoteand Aubique aredried with fire heat and are usually consumed 

fresh, The ordinary drying is cflected usually by the san. Mr. Angus 
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McKay gives the black Province and black Italian as the best varietie.: 

for drying in Australia, but says very little drying is done here. 

The white and yellow Ischia are favorite varieties. Then there are 

the Morocco and the white and brown Turkey. Different names are 

given to the same variety of figs and, as no systematic attempt has been 

made to classify them, there is some confusion in the nomenclature and. 

it is almost impossible to say which is the best. The fig grows on the 

sea-coast and also many miles inland. It has been found to do fairly 

well at an elevation of 2,500 feet above the level of the sea, Excellent 

figs are, J am informed, grown in the Forbes and Parkes districts of 

New South Wales, but the finest figs I have seen were grown at Tumut, 

also in this colony, where the soil is of a dark rich loam tu a depth of 

about 10 feet. Figs also grow at Port Stephen, where the average an- 

nual rain-fall is about 62 inches. Mr. Angus McKay says the fig thrives 

best in hilly country, and as to soil, it sees that they do very well in 

poor sandy soil; where the temperature is 100° figs are produced and 

where it is not less than 20° above zero. When the rain-fall is not less 

than 12 inches or more than 30 inches they appear to succeed best. 

When the rain fallis heavy the trees run to wood. When cultivated 

here both plowing and digging are practiced; the trees are usually 

20 feet apart each way and are propagated principally from cuttings, 

The only insects yet observed consist of a smail beetle. The tree fruits 

in the third year. Caprification is said to be practiced in New Zealand, 

but it is not done, so far as I have been able to learn, in Australia, and 

Baron von Mueller says itis unnecessary and in some instances injuri- 

ons and objectionable. 

G. W. GRIFFIN, 

Consul, 

UNITED STATES CONSULATE, 

Sydney, January 21, 1890. 

FIJI. 

Figs are not cultivated. The very few experimental trees that have 

been planted have proved a decided failure. The fruit has not been 

grown in these islands. <A blight, black in appearance, strikes the tree 

before it comes into bearing, which, if it does not kill the tree, so retards 

its growth that it never bears any fruit. 
ANDREWS A. St. JoHN, 

Commercial Agent. 

UNITED STATES COMMERCIAL AGENCY, 
Levuka, January 11, 1890. 



CONTINENT OF EUROPE. 

FRANCE. 

REPORT BY CONSUL TRAIL, OF MARSEILLES. 

The tig-tree (Ficus carica) that is cultivated in France was brought 
from Greece many centuries ago and is now, like the Olive, common to 

the whole of the south of France and of the adjoining countries, more 

especially eastward. 
It grows in a wild state in almost any place and position. On many 

au old wall small fig-trees are to be seen and on many a road-side bank 

they are the tree most frequently to be found. Iu country farm-yards, 
inn-keepers’ gardens, stable-yards, the fig-tree isinvariably present and 

very often as a solitary specimen. It would be difficult to find a garden 

of any description in southern France without a fig-tree. 

Varieties.—The varieties areinnumerable, and it would be hard to give 

a list of all the different ones, as they vary according to soil exposure, 

treatment, and climate. 

The chief varieties cultivated in this district are the following : 

The “ Marseillaise,” or Athens fig, a white fig of very nice, delicate 

taste, both when eaten fresh from the tree and when dried. This variety 

is considered the best in the south of France, and many people prefer it 

even to the Smyrna fig. 

The “‘ Mouissonne,” a dark fig with a fine skin, very good when eaten 
ripe and fresh, and good for drying. 

The “ Barnissotte,” one that is almost only eaten fresh. 

There are several other varieties that could be mentioned, but they 

are all more or less similar to the above three kinds. 

Soil.—The fig-tree grows in almost any soil common to its climate, 

but dry ground suits it best. Along certain dry and even arid strips of 

land bordering on the Mediterranean fig-trees flourish and produce 
fruit in abundance. 

Olimate.—The same climate that suits the olive tree is favorable to the 
fig, t.¢., a warm climate, where excess of heat and cold is scarce. With 

special reference to this district it is worthy of note that on the right 

side of the Rhone figs do not develop very well; the fruit remains small 

and is not good for drying. Whereas on the left side, and from the 

Rhone to the Italian frontier, figs attain a far higher degree of quality; 

they are larger, sweeter, more delicate, and are excellent for drying. 

750 
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The explanation of this fact is that the plains and districts on the 

right side of the Rhone are not sheltered by hills as on the other side. 

Situation.—Sheltered hillsides are very favorable to fig culture; 

exposure to cold winds is not conducive to good results. 

Rain-fall.—The winter rains generally give sufficient moisture to the 

soil for the whole year ; fig-trees that are intended to produce fruit for 

drying ought not to be watered artificially. Too much moisture lessens 

the quality and the richness of the fruit, andfrequently renders drying 

difficult. 

Tree planting.— When planting fig trees care should be taken to select 

a deep soil, or in any case to dig as deep as possible and mix some fer- 

tilizer (manure, old leaves, etc.) well into the earth, on which the roots 
will rest. During the first two years it is always advisable, in districts 

that are subject to frosts, to cover or bind the trees with straw for the 

winter. After the second year the young trees are generally strong 

enough to stand the winter uncovered. The ground should be well dug 

up at least once in winter and once in spring. 

Fertilizers.—Fertilizers should be dug into the ground once a year, 

during spring, for young trees, and once every two years for older trees, 

Fig-trees, ounce well rooted and well established. iu a place, require very 

little fertilizing, and this can even be dispensed with if the soil be well 

dug occasionally. 

Pruning.--Pruning should be done once a year, but only lightly, 7. ¢., 

one should only thin out dead and useless branches in the body and 

crown of the tree, and cut away all young shoots thatspring up atthe foot 

of the stem. The latter point is important, as the fig-tree being very vora- 

cious young ungrafted shoots would only uselessly exhaust the soil and 

weaken the original tree. For this reason, too, it is well to keep fig- 

trees apart from other trees, for not only does the fig-tree weaken its 
neighbors, but its neighbors weaken it as well. 

Maturity—The fig-tree produces fruit pretty regularly every year. 

Some varieties give two crops, the first of which begins about the 20th 

of June and lasts till about the 20th of July, the figs of which, called 

“ Blower” figs, are not good for drying, and the second at the end of 

September. Several black and gray figs come under this variety. 

The other kinds, of one crop only, begin to ripen about the middle of 

August and continue ripening successively throughout August and 

September; these are the best for drying, and to this class the “ Mar- 

seillaise” belongs. 

With reference to those that give two crops, it is interesting to note 

that the figs of the first are borne by the branches of the previous year 

only, and that those of the second crop are borne by the young branches 

of the same year. This accounts for the latter-ripening successively, 

as each fresh leaf that opens out bears a fig in its axil. 

Picking and curing.—Figs, either for immediate consumption or for 

drying, ought not to be gathered before they are quite ripe. The signs 
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of ripeness are complete softening of the fig, slight bursting of the skin, 

a tear or drop of gum oozing out of the center. 

Figs must be gathered by hand, and in plucking them off the branches 

care should be taken to pick them with the short stalk that attaches 

them to the branch. 
The state of the weather and the time of day are points to be taken 

into consideration when gathering figs for drying. It is true that in 

this district it is seldom that the weather is not fine during August and 

September. However, fine days should always be selected, and pick- 

ing should not commence until the morning dew has disappeared from 

off the fruit. As soon as the figs are picked they must be laid in rows 

on wicker or basket-work hurdles or boards aud well exposed, but in a 

sheltered position and raised from the ground, to the full force of the 

sun. The figs should not be placed too close together, and they must 

be turned round every day about midday, when the sun is hottest, so 

that every day afresh surface is exposed to the direct rays of the 

sun. The hurdles or boards, without touching or disturbing the figs, 

must be taken indoors every evening and p‘aced in dry, airy rooms till 

the morning, when they are brought out again in the same way. No 

dampness nor moisture must be allowed to get to the figs whilst dry- 

ing, and if the weather be uncertain one should be near at hand and 

take them in at the first sign of rain. 

In fine weather six days suffice to dry figs, and this is generally the 

case with the first batches in August and beginning of September. But 

as the days grow shorter and the sun becomes less powerful more time 

is required and the process of drying lasts from ten to fifteen days. 

Wet weather is exceedingly detrimental to drying, as it is a very diffi- 

cult and uncertain operation to dry figs indoors by artificial heat. Arti- 

ficially dried figs are never as good as sun-dried ones. 
The quicker the drying takes place the better the figs are, and the 

exact stage of complete dryness can generally be ascertained by the 

firmness of a fig taken between two fingers and rolled. The interior 

seeds lose their red color when the fig is quite dry, and this is one of 
the signs that the process is completed. 

They can then be classified according to size, appearance, and quality, 

and packed in baskets of flat wicker, or boxes, ready for storing or for 

shipment. They are usually packed in rows and layers, pressed down 

one by one with the thumb, in such a way that the stalk is in the center 

underneath, and then each layer should be pressed down with the aid 

ofasmall board, slightly, until the basket or box is full. 

Prices.—Fresh ripe figs sell very readily at the time of the crops, es- 

pecially the early ones, for a few cents a pound. No exact price can be 

given, as the value varies from 3 to 7 or 8 cents a pound according to 

time, quantity, and quality of crop, also place where they aresold. In 

unfavorable seasons for drying and in late crops, quantities are made 

into jam and are sometimes even boiled into other fruit jams, such as 
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raspberry and strawberry, to which the fig, when boiled, assimilates 
itself in appearance. 

Bat the chief trade is done in dried figs and the prices of these vary 
according to quality, quantity, and time of year. The grower dries his 
own figs and usually sells them in bulk to the dealer, who then sorts 
them and sells them again separately as per their respective qualities. 

The “ Marseillaise” fig fetches from 75 centimes to 1.50 francs per 
kilogram (from 8 to 16 cents per pound) and frequently even more in 
retail. Other varieties sell cheaper; ordinary dark and blue figs gen- 
erally fetch from 30 to 40 centimes per kilogram (from 3 to 4 cents per 
pound). Very common small figs, dried, are sold in some districts in 
large quantities, packed in sacks, for distilling purposes, but this 

applies more generally to Italy and Spain. This kind of figis also some- 
times used, baked or roasted and ground into coarse powder, to adulter- 
ate coffee with. 

Insect pests.—-The fig-tree, well cared for, is very rarely attacked by 

either disease or injurious insects; in some regions these are unknown. 

In some cases a kind of a louse attaches itself to the branches and 

spreads over the whole tree, if not detected in time and rubbed off care- 

fally by means of a coarse piece of cloth. If, however, it has not been 

detected in time and the parasite has already covered and killed certain 
branches, these branches must simply be sawn off. 

Reproduction.—Like the olive, the fig-tree grows to a good old age. 

Reproduction takes place, naturally, by seedlings, but as this process is 

slow and uncertain, it is generally done by cuttings, which are selected 

from good healthy trees and planted in deep soil. They must be grafted 

in about the second year and bear fruit in their third year already after 

transplantation to their definite ground. If the grafting takes well, 
fruit is even produced before the third year. 

CuHas. B. TRAIL, 

Consul. 
UNITED STATES CONSULATE, 

Marseilles, April 30, 1890. 

CORSICA.* 

REPORT BY CONSULAR AGENT DAMIANI, OF BASTIA. 

Varieties. (Common fig-tree, Ficus carica.) The varieties cultivated 

in this locality are, for drying, the White (Bourgassotte Blanche); Na- 

politaine, very good quality, very good to dry, yields small number of 

flowers; for eating when ripe the Verdale; the Marseillaise; Athens 

fig, the kind best adapted; Dunmine, very good for drying; Francis- 
cana, for drying and for eating. 

* Translated at the Marseilles consulate. 
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Black (Bourgassotte noir), very good fresh figs; Niello noir, the ear- 

liest eating figs, 
Colored (Figue latte), excellent fresh and dry; Observantine, very 

numerous flowers; Bellone, excellent fresh or dry. 
Situation.—The fig tree is abundant in Corsica, particularly on the 

littoral, especially on well-exposed hill-sides, on the rocks at the foot 

of the mountains close to the sea, on dry ground. The roots being 
very long, it is cultivated in deep, calcareous soil. It grows from the 

sea-level to 800 meters of altitude. The trees grown in the plains and 

shoals produce figs which dry and have not the requisite flavor and 

whiteness. Although the fig-tree grows on dry soil, often in the fissures 

of rocks and walls, it yields the most abundant and best flavored fruit 
when cultivated on good light soil. It is affected by dampness, but yet 

requires watering in very hot weather. 

Cultivation.—The fig-tree does not require much attention ; the ground 

has only to be dug once or twice a year and the fig-tree thrives. If 

planted in a warm locality it assumes a goodly shape. 

Climate.—It prefers a warm climate, especially in the vicinity of olive- 

trees. Where the thermometer does not fall below 12° Centigrade it 

produces leaves and fruit continuously. It does not prosper without 

manure from farm-houses. Itis multiplied by cuttings. Small branches 

of 2 centimeters broad by 20 centimeters long are the best. 

Planting and propagating.—The slips are put entirely under ground, 

except the terminal bud. The ground should be dug to a depth of at 

least 45 centimeters, and the trees should be about 6 meters distant 

from each other. Figs ripen at two seasons, at the end of spring and 

beginning of summer, and in the autumn for the second figs. The 

second is the most important. 

Picking and curing.—The gathering is long, because they ripen suc- 

cessively. They wait till the figs are perfectly ripe, and even over- 
ripe. Those gathered unripe mature by keeping, but have not the 

flavor of those matured on the tree. Perfect ripeness is indicated by 

their being soft, the cracking and falling away of the rind, and by a 

liquid in the center. The day and hour are important if the figs are to 

bedried. The dew must have disappeared and the weather must be dry. 

After being gathered they are taken into the louse and placed on 

planks or on hurdles, exposed to the greatest heat of the sun, and in a 

sheltered place, and at night in a well-aired place. The form and pres- 

ervation of the fig depends on the promptitude of the operation of 

drying. The figs have to be turned over and flattened frequently. 

Sometimes during the operation of drying rain comes on. The dry- 

ing then becomes difficult and almost impossible except by means of 

the artificial heat of furnaces, which, however managed, injures the 

quality of the figs and lessens the market value by a third. 

Yield.—A tig ground of a hectare, containing 267 fig-trees, twenty- 
five years old, will yield (at the rate of 12.5 kilograms each, 3,214 
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kilograms of dry figs, of the average value of 37 francs the 100 kilo- 

grams, and 30 francs, reckoning losses) about 963 francs. On account 

of the difficulties in drying nearly one crop in three is lost, which 

reduces the average profit to 640 francs. 

Simon DAMIANI, 
Consular Agent. 

Bastia, CORSICA. 

SOUTHERN FRANCE. 

REPORY BY VIOE-OONSUL MARTIN, OF MARSEILLES. 

[Republished from Consular Reports, No. 414.] 

The fig tree is common in Southern France, and specimens of the sev- 

eral varieties known in the country are to be found in almost every 

ground lot, but it is not the object of special culture. The preparation 

of figs requires too much time and care, and the price could not repay 

hired labor. The figs must be culled one by one, when perfectly ripe; 

great care must be taken not to bruise the fruit or sever the peduncle. 

The figs are then laid on cane hurdles, exposed to the sun, and turned 

over every now and then until perfectly dry, that is, for a period of ten 

or fifteen days. As the least exposure to moisture would turn the figs 

black and reduce the value by one-half, these hurdles have to be taken 

in every evening, to be again taken out every morning. The difficulties 

of the operation deter most farmers from undertaking it, except those 

that own smal] farms where everything must be turned to account, and 
that cultivate them themselves with no other help than that of their fam- 

ily. The smal! quantities thus prepared are gathered at the end of the 

season by commercial travelers, who pay from 1.50 to 2 franes per kilo- 

gram for “ Marseillaises” figs (which are the most esteemed variety), 
and generally mix them with figs imported from Italy, Spain, Algeria, 

and the East. It is in consequence impossible to form any idea of the 

importance of the production, or of the proceeds. In 1882 the impor. 

tation of figs trom the above-named countries amounted to 9,964,743 
kilograms, whereas the exportation was not even given separately, for 

it was included in the official returns with that of other dried fruit not 

elsewhere specified, amounting in all to 397,269 kilograms. 

The climate of this consular district does not agree with orange and 

lemon trees, which are not seen in the open field except at a short dis- 

tance from Nice. 

J. S. Martin, JR., 

Vice and Deputy Consul. 
UNITED STATES CONSULATE, 

Marseilles, March 11, 1884. 
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ITALY. 

REPORT BY CONSUL-GENERAL RICHMOND, OF ROME, 

(Republished from Consular Reports, No. 414.) 

In Italy many varieties of the Ficus carica are cultivated. The widest 

spread of these varieties may be divided into two groups, as follows: 

The fico gentile and the jico portoghese, which are the earliest; the ver- 

dini and brogiotti neri, the brogiotti bianchi, the brianzost, the datteri or 

dottati (which are thick skinned). All these varieties bear fruit only 

once a year. The fico albo and the jico San Pietro bear fruit twice a 

year. A fig treeof medium size will yield generally from 44 to 60 kilo- 

grams of fruit. Usually the fig is planted in company with other fruit 

trees (olive, almond, and others); but fig orchards, where figs alone 

are grown, may be found (at Lecce, for instance), and in such cases the 

trees must be planted at such a distance apart that when they reach their 

fullest development they may not come in contact one with the other; 

(1) because the fig needs a great deal of sun; and (2) because, otherwise, 

if the partial and easily located infection called rizoctonia should show 

itself it would spread rapidly through all the orchard. In many places 

it is the custom to alternate the fig, almond, and olive, so that each fig 

tree may be isolated. 

In Tuscany the figs called dottati are preferred for drying. They are 

peeled and dried in the sun, and then, with a slight sprinkling of anise- 

seed, are rolied into disks or small loaves. In other cases the rind is 

not removed, but the fig is split in two, flavored with anise or fennel seed, 
dried in the sun, and so sent to market. 

The common purple or black figs are dried in the oven or in the sun, 

just as they come from the tree. At Lecce, Reggio, Calabria, Cosenza, 

and Cotanzaro this system is adopted. They also make a fig paste with 

walnuts, almonds, cinnamon, ete. Itis customary to drop a little honey 

on them while drying. 

There are coming into use stoves with hot-air chambers, especially 
adapted for drying figs as well as other fruits. 

Lewis LicumMonp, 

Consul- General. 
UNITED STATES CONSULATE-GENERAL, 

Rome, April 1, 1884. 

CATANIA, 

REPORT BY OONSUL WOODCOOK, OF CATANIA. 

(Republished from Consular Reports, No. 414). 

Of the fig tree there are severalvarietics; some yield a large fruit, 

others small. The fruit also varies in its degree of sweetness; also in 

color from white to black. The fruit of some varaities ripen sooner 
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than that of others. The trees grow well in poor or rich soil, and 
bear abundantly in our mild climate (mountain side, if not too high), 
or hot climate (of the valleys). The soil for the fig must be dry. It 
will not flourish in wet ground. 
The favorite varieties here are the Sangiovannaro, the Sottuno, the 

Melinciano, and the Ottato. The Ottato has smooth leaves; the pe- 
duncle of the flower and fruit is longer, and the fruit is sweeter than 
of other varieties. The fruit of the Ottato is best for drying. 

The fig is here propagated from the suckers that spring up from the 
roots ; cuttings from the tree also are used in propagation. Cuttings 
in this climate should be set in the months of February and March. 
In orchards the distance to be maintained between the trees is 8 meters 
(26 feet). The fig is long-lived, because it is constantly being renewed 

by shoots that put up from the roots taking the place of the main trunk 

when it becomes old and decayed. The soil must be worked in the 

spring, also in November following. The best varieties are grafted, 
also budded upon thestock ofthe wildfig. Graftingand budding arealso 

done upon healthy trees of the best varieties. The time for pruning is 
in March, or when in blossomin June. All] dead and diseased branches 

should be cut away. But little pruning is necessary. Too much is in 
jurious. 

Figs here are dried in the following manner: The fruit must be gath 

ered when partially ripe. It must not be what is termed “dead ripe ;” 

in other words, it must be more green than ripe. When gathered give 

the fruit a plunge bath in boiling water, removing them from the water 

quickly. Then place the fruit in a shady place. The next morning at 

sunrise spread the same upon a platform (not upon the ground, because 

of its dampness), that it may be flooded with sunlight. Here shallow 

willow-work baskets are used for holding the fruit while drying. These 

are never placed upon the ground, but in gn elevated position. At 

going down of the sun the fruit must be covered to protect it from the 
night dews or unexpected showers of rain. Continue thus for several 
days until the fruit becomes dry. 

When dry place the fruit in layers in small boxes or baskets, artisti- 

cally and neatly arranging the same. Press the fruit down firmly by 

hand, and continue the layers of fruit until the vessel is full. The boxes 
(or baskets) must be securely covered and kept in a dry place. 

The culture of the fig is not a specialty in this part of Sicily; but lit- 

tle of the fruit is exported from this district and none from Catania to 
the United States. 

The raisin grape is not cultivated here. The grapes. grown in this 
part are manufactured into wine. 

For the information given on the culture of the olive and fig, I am 

indebted to our respected consular agent, Mr. N. Stella, of Syracuse. 

The foregoing statements about the olive and fig are almost a literal 
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- rendering of his excellent Italian letter addressed to me on this subject. 

Mr. Stella has represented the United States at Syracuse for thirty-nine 

years past. He is certainly a veteran. 
ALBERT WUULDCOCK. 

Consul, 

UNITED STATES CONSULATE, 
Catania, May 21, 1884. 

MESSINA. 

REPORT BY VONSUL JONES. 

Vurieties—The best variety for drying are the fico albo, white fig 

(round), aud the fico petrociano, purple fig (oblong). The best variety 

for eating when ripe are the brogiotto, the adottato, the graziano, the 

catalano, the palermitano, the verunio (winter fig), and the lardaio. 

Tree planting.—The above-named varieties are grown throughout this 

province. They are not planted by themselves but are svattered 

through the vineyards, groves, orchards, and pasture-lands. 

Distance from sea.—The fig thrives 10 miles from the sea-shore. The 

brogiotto and the petrociano do better near the sea than any other 

varieties. The graziano is ill adapted to low levels and sea-breezes. 

Elevation.—The fig does well at an elevation of 2,000 feet above the 

sea-level. 
Exposure to sun.—All exposures suit the fig. A northern exposure 

is the least desirable. 
Position.—Hill-sides suit the fig best. At but a slight elevation above 

the sea the fruit is insipid and soon spoils. The finest trees are to be 

met with at an elevation of from 900 to 1,200 feet above thesea. Up- 

land fruit has the highest flavor and the best keeping qualities. 

Soil, etc—The fig delights in a friable, dry, and somewhat cold soil, 

composed in special of the detritus of calcareous rocks. It shuns wet 

and marshy soils. The best soils for figs for drying are bill-sides of dis- 

integrated calcareous rocks of the Tertiary and Quaternary periods. 

Soils in which sulphur abound are excellent for the fig. 

Climatic influences.—Spring frosts and autumnal fogs are disastrous 

to the fig; the former kill the young buds and the latter cause the 

leaves to fall off, which prevents the fruit from ripening. 

Temperature.—The fig requires a tewperature of from 28° to 95° 

Fabr., average temperature, 66° Fahr. 

Rain Jall.—The fig requires from 22 to 28 inches of rain annually, It 

suffers greatly during protracted droughts, Spring and summer rains 

are always of benefit to the fig. September rains are most injurious 3 

they are heavy and so charged with nitrogenous salts that they cause 

the nearly ripe fruit to split. 

Irrigation,—Irrigation is not required by the fig, When grown in 
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orgoge and lemon groves which are subject to irrigation the fig pro- 
duces a large crop but its fruit is inferior in quality and is lacking in 
keeping qualities. 

Cultivation.—The fig might well be called the pariah amongst plants. 

Itis rarely worked—occasionally the soil is stirred around the base of 

the tree (in November). When grown with orange and lemon trees, 

vines, etc., being worked when they are worked, it comes into bearing 
early and dies early. 

Fertilizers.—In this district the tig is not even fertilized with its own 

leaves, which are gathered and fed green to cattle. Stable manure 

does not suit the fig; ashes and rags are better adapted to it. 

Pruning.—The fig is never pruned, as pruning causes the wood to 
rot; dead branches only are removed. 

Picking and curing.—Figs for drying are left on the trees until they 

are overripe and soft. The season for gathering depends upon the time 

of flowering. The varieties that produce two crops a year, such as the 

fico albo and the fico petrociano, bear their first crop in June and July 

and their second crop in September and October. The fruit of the one 

crop varieties, the brogriotto, graziano, catalano, ripen in September 
and October. 

Figs for market are gathered at sunrise or atsunset. Figs for drying 
are gathered at noon. 

A small plot of land, near the farmer’s house, is carefully swept and 

inclosed by a temporary brush fence. In this space large flat trays, 

made of reed cane, are laid on the ground, and the figs to be dried are 

spread out upon them. The figs are turned over daily at noon until 

they are thoroughly dried. They are left out at night unless it rains. 

Some figs are dried whole, others are cut in two. When dried the figs 

are strung on pieces of split cane 24 inches in length. Ifa tig does 

not split open when pressed between the first finger and thumb, it is 

thoroughly dried and ready for exportation. 

Should it rain on figs put out to dry, they are put in an oven and 

dried. Figs dried in an oven are inferior to those dried in the sun. 

These figs are never dipped in any kind of solution whatever. They are 

cured simply as above stated. The exporter, not the grower, boxes this 

fruit. 

Planting and propagating.—Properly speaking there are no fig planta- 

tions. Figs should be planted from 24 to 36 feet apart—dwarf varieties 

from 15 to 24 feet. 

The best varieties are propagated by budding. ‘The fig is also propa- 

gated by cuttings—the cuttings are set out in winter; no manure is 

used. Old fig-trees are cut down and the most vigorous shoot sent up 

by their roots takes their place. 

‘ Maturity—Very few trees live forty years. The fig begins to bear 

the year it is set out and goes on bearing as long asit lives. At twenty 

it produces its maximum crop. 

156A-——~24 
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Insect pests.—The Cossus ligniperda, a large night moth, destroys 

nearly every tree that it attacks. The homopter, the Columnea testu- 

dinata, covers the trees with little pustules (fig-tree scale or mange) as 

it feeds on the tender twigs, leaves, and fruit. Remedies: Bleed the 

tree or sprinkle it with a mixture of kerosene and water—nine-tenths 

water to one-tenth kerosene. 

The Halterophora hispanica eats into the pulp. Remedy: Smoke 

the tree during July and August with sulphur fumes. 

There are no parasites of the injurious insects of sufficient importance 

to mention. 
WALLACE 8. JONES, 

Consul. 
UNITED STATES CONSULATE, 

Messina, January 27, 1890. 

NAPLES. 

REPORT BY CONSUL OAMPHAUSEN. 

Varieties —The name of the best variety for drying is the Dottato, 

and for eating when ripe, the Troiano. The other varieties worthy of 

culture and for profit are, the Samese, the Nerolello and the Paradiso. 

Situation.—The trees that produce the varieties above mentioned are 

grown in the province of Naples. The Troiano is largely cultivated on 

the plains of Sorrento, where it attains a height of from 30 to 40 feet 

and 18 inches in diameter. Some trees reach a height of 50 feet and 

yield about 900 pounds of green fruit per year, which matures between 

August and the first half of October. Some of these trees grow about 

2,200 feet above the level of the sea in Mojano near Sorrento; but fig- 

trees grow generally on land, varying from 300 to 600 feet above the 

level of the sea. Figs are also largely cultivated in Basilicata and 

Calabria. : 

Climatic influences.—Rain is very beneficial to the trees and also to 
the fruit. What was said regarding the climatic influences regarding 

lemons and oranges, applies also to figs. During the months of June, 

July, August, and part of September, there is generally no rain at all, 

but the atmosphere is moist and vegetation hardly ever suffers from 
drought. 

Irrigation —Fig trees do not require any irrigation; neither are the 
orchards cultivated nor fertilized. 

Pruning.—Every two years in the month of January, in the usual 
manner. 

Picking and curing.—They are picked from July to September, when 

they begin to soften and the skins burst. After they are picked they 

are cut in two and dried in the sun and finally put iu boxes. They are 
not dipped iu any solution. The treatment is very simple, about like 

the drying of apples in the United States. 
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Planting and propagation.—The trees are planted about 30 feet apart, 

and propagated from sprouts, slips, or graftings. (All trees in this dis- 
trict are propagated by sprouts.) 

The orchards are of all sizes. They (fig trees) are usually planted 
among other trees. 

Maturity._Sometimes one hundred years, bearing all the time. 

Insect pests.—The cocciniglia, which must be looked for and destroyed 
by hand. There are no beneficial insects, 

Cuttings.—Outtings may be secured by writing to Dammann & Co., 
at San Giovanni a Teduccio, near Naples. 

EDWARD CAMPHAUSEN, 
Consul. 

UNITED STATES CONSULATE, 
Naples, January 31, 1890. 

PALERMO. 

REPORT BY CONSUL OARROLL, 

The introduction of the fig-tree into italy is so remote that itis diffi- 

cult to even approximate the perivd thereof. Pliny refers to a tree 

which existed long anterior to the founding of Rome, under which the 

citizens of that city were wont to assemble to discuss the topics of the 

day, years thereafter. Tradition ascribes this tree to have been that 

under which Remus and Romulus were found, and in commemoration 

thereof it was preserved. 

The fig-tree grows spontaneously in the arid wastes of Greece, Asia, 
and Northern Africa. In countries where the thermometer does not 

fall below 59° Fahrenheit, the growth and maturing of the fig proceed 

without any appreciable interruption, but in colder countries upon the 
advent of the first frost the fig-tree Joses its leaves and those seed 

receptacles which, under favorable circumstances, would havecontinued 

to develop, harden, aud remain inert until the following spring, when, 

with the return of warm weather, they resume their growth, being the 

first to mature in the summer. The figs thus resulting are denom- 

inated ‘fig flowers” in order to distinguish them from those which 
first appear in spring and mature later. 

In hot countries the fig-tree grows to large proportions, and in isolated 

and favorable localities it assumes a beautiful form, without need of 

modification or pruning. Its branches project themselves regularly 

toward the earth from year to year, and finally reaching and entering 

it they throw out new roots, thus forming additional sources of propa- 
gation. 

The tree prospers best in a deep, rich, moist, calcareous soil, but in a 
warm climate it will grow in almost any soil. 

The fig tree is propagated from the seed, slips, and roots, as well as 
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by grafting, but the former method is rarely resorted to on account of 

the slowness thereof and only under peculiar circumstances. 

A good method to propagate the fig on a large scale is to amputate a 

young tree at a point of about two inches from the ground and as a re- 

sult, and soon thereafter, a myriad of sprouts or branches present 

themselves which in due time may be bent and the ends thereof buried 
in the ground to the depth of a few inches. 

After the branches in question take root they should be amputated 

close to a joint, thus detatching them from the parent tree, each of 

which then being a separate tree, may be planted at pleasure. 

There are many varieties of-figs, differing in size and color, the white 

growing larger, and, in a fresh state, not standing transportation. 

The fig in most favor here is that known as the “Indian fig.” Itisa 

native of South America and is the dried fig of Italian commerce. It 

only prospers, however in southern countries, and in calcareous ground 
without too much moisture, etc. 

PHILIP CARROLL, 

Consul. 

UNITED STATES CONSULATE, 

Palermo, March 7, 1890. 

SICILY. 

REPORT BY OONSUL LAMANTIA, OF OATANIA. 

Varieties.—The name of the best variety for drying is the Dottato, an 

excellent quality of fig largely cultivated. Figs with fine peel and 

small seeds are also worthy of culture and best for drying. 

The names of best varieties for eating, when ripe, are the Sangiovan- 

naro; the Datternolo (an early fruit), and the Natalino (a late fruit). 

The other varieties, worthy of culture and for profit, are the Melan- 

zana ; the Olivuzza (a-small fruit), and the Ficazzana (a very large fig). 

In reference to the latter, I desire to mention it, for the reason that 

it is an extraordinary large black fruit, bearing twice a year, viz, about 

the end of June; and the second crop, larger than the first one, com- 

mences in August and lasts till the end of October. This fig, how- 

ever, is not for drying purposes, but simply for eating when fresh. The 
fig is so large that six generally weigh about 2 pounds. 

Situation—The trees producing said varieties grow around Mount 
Etna, as well as in the low lands of this province, from 300 to 6,000 
meters from the sea-shore, and from 500 to 600 meters above sea-level. 
When exposed to sun, on level ground, they yield more fruit, but those 
on hilly, rolling land produce them sweeter. The same grow also by 
the gsea-coast, and either in poor or rich soils. The soil must be 
eather dry, for in wet ground the tig-tree does not tlonrish well. 
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Olimate.—The minimum temperature is 5 centigrades in January; the 

maximum 35 in August, and 17 average in May. 

The sweetest drying figs are grown in mild climate land, while those 

in warm regions are fit for eating when fresh. Rain-fall in this prov- 

ince is known to be at an average of 25 to 30 inches per year. Rain 

favors these fruits greatly when they are small, before maturity; bat 

when full ripe it hurts them badly, making them lose their natural, 

sweet flavor. 

Trrigation.—Irrigation is never resorted to, the rain-fall being suf- 

ficient. 

Cultivation.—Cultivation is very simple, and it does not require much 

labor to be done. A good digging in summer aud winter time is more 

than sufficient. The planting is seldom done by rows and the trees 

are generally spread out through vineyards and olive groves, where 

they grow and bear well. 

Fertilizers.—This plant, as a rule, is never manured in Sicily; but in 
arid lands it is always better to remove from time to time the ground, 

in order to give its base some fresh air. 

Pruning.—Praning is done by cutting off all the dead branches, and 

the best time to do so is in the months of March and June, or when the 

pitch is dry. In hot climates, however, pruning is not necessary, for 
the reason that the plant is one of those which, left to itself, yields 

always many fruits. 

Picking.—Picking is done when the fruit is fully ripe, and generally 

not before the sun is up, so that the fruit is dried from the night dew. 
The process of drying is very simple, and is as follows: 

Curing.—When the figs are thus gathered they are cut in two, and so 

set on planks and exposed to the hot sun’s rays for drying. Every 

once in awhile they are turned to be dried on both sides. In the even- 

ing, however, they are taken into houses, or are well covered, to pro- 

tect them from the night dew, dampness, or rain. After four or five days, 

when they are sticky dry, they are pressed by hand, facing one another 

together on the pulp sides, and then they are strung together with a 

big needle and twine and formed in reste (traces) of about 2 feet long. 

Others, dried in the same way, are passed through small sticks and 

formed in chiappe (square tables) of about 14 feet each way. After this 

has been done the figs so dried and prepared are dipped for a few min- 

utes in hot water, to prevent them from fermentation, and exposed to 

sun again for drying. 
The small figs, however, are picked, dried, and cured in the same 

way, but not cut open, and pressed and packed with some laurel leaves 

in boxes, containing 25 pounds, and in round or square baskets for 
shipping, many of which are exported to the United States. 

Planting and propagating.—The distance planted apart is from 20 to 

30 feet. They are not planted in rows, but are generally scattered in 

vineyards and olive groves, where they grow and produce well. Prop- 
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agation is generally done by succhioni (suckers) springing from the 

roots, or by talee (cuttings). Seeding propagation is seldom used, asit 

is difficult, and trees so obtained take along time to bear. The orchards 

are small ones in some localities, while in others are pretty large and 

give favorable production. 
Maturity.—The fig-tree lives very long and almost perennial, for the 

reason that shoots springing from the roots take place of the old trunks 

on decaying. 
Insect pests.—The insects injuring the fruit and tree are: The Bostrico 

(Bostricus fici); the Cocciniglia (Ceroplastes caricae), and the Psilla 

(Psylla fici). 
The Bostrico is a very small insect, which digs a gallery in the trank 

under the bark, causing the tree to rot, and dies. Said insects during 

the fall and winter abide in lethargy under the bark of the tree, and 

in summer, after they have joined together with the females, go on the 

branches to deposit their eggs. 
The “ cochineal” is known from the remotest times. At first blush 

it appears like a small piece of whitish wax, and, in fact, this insect, 

from its chemical composition, is of a wax nature, and, like the other 

cochineals, the females protect under them their eggs, and when dead 

their corpses act as a covering. 

The fig tree, badly attacked by the said insect, follows the same phe- 

nomenon as the olive tree and acid fruit trees, in similar conditions. 

The leaves become covered with a sort of black smoke, owing to a very 

small microbus (fumago) generating from the sticky substance which 

forms the so-called melata (sugar and gum) exuded from the leaves, 

on account of the cochineal’s presence, although they stay on the 

branches and not on the leaves. The damages brought the fig tree by 

the cochineals it is useless to speak of, as they are identical to those 

caused by other cochineal and aphis. The former insect is a very 

singular parasite, belonging to the calcididei’s family. To destroy the 

same, it is necessary to cut all the branches off, when badly attacked, 

and burn them. 

The psylla is quite different from the olive psylla. It generally lives 

on the leaves, sucking their humors aud causing the tree to become 

quite a skeleton. Besides destroying them, the branches thrive ill, the 

fruits fail, and the tree remains damaged. The insect is a little larger 

than the olive’s psylla, with greenish body and large transparent wings. 

The larva seems to have no waxen secretion, for the fact that no such 

substance is seen on the leaves like soft cotton. 

VINOENT LAMANTIA, 
Const, 

UNITED STATES CONSULATE, 
January 22, 1890. 
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PORTUGAL. 

THE AZORES. 

A considerable quantity of figs is produced, but they are consumed 

in a fresh state, with the exception of a small proportion converted into 

an ordinary brandy for home consumption. Scarcely any are dried, the 

climate being unfavorable to the operation. 
S. W. DABNEY, 

Consul. 
FAYAL, 1884. 

SPAIN. 

MALAGA. 

REPORT BY CONSUL MARSTON, 

Varieties.—The names of the best varieties for drying and eating when 

green are the Hijo Verdijo, thin skin, white, and very sweet when green 

and ripe; the Hijos Blanco, a white fig with harder skin, and the Hijo 

Panetijo, brown in color, inclined to purple. All the above are good to 

eat either fresh or as they say here “ green,” or can be dried as figs. 

The quality is in accordance with the order in which they are given. 

The trees that produce the varieties of above-named figs are grown 

throughout all the province of Pralaja, Granada, Almeria, Sevilla, and 

all other provinces of Southern Spain. 
Situation.—Distance from sea, 2 kilometers; elevation above sea-level, 

100 feet. The more sun the better. Hilly land is the best. Sandy sub- 

soil is best. 

Climatic influences.—Temperature, 45°, 90°, and 78° Fahrenheit. 

No record of rain-fall to be had here. 

The trees require no more water than falls naturally in rain. 

Irrigation.—No irrigation for figs. 

Cultivation.—Dig around the roots in the latter part of November or 

December, to the depth of 18 inches, and use stable manure. 

Fertilizers.—None used here. 

Pruning.—In the month of December, by cutting the ends of all pro- 

jecting branches. 

Picking —In month of August, when fall ripe and when the sun is 

shining brightest. 

Curing and packing.—When the figs are quite ripe they are picked only 

on fine days, during sunshine, and arecured in the same way that raisins 

are dried. The sun furnishes all the heat required. Itis enough to con- 

struct simple divisions made of either brick or stone, exposed to its 

rays, in an inclined position, say 10 yards long and 2 yards wide. The 
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divisions or apartments are built up at one end with a sort of trian- 

gular masonry, which, from afar, gives them the appearance of arange 

of uniform tombs. The triangle is so constructed that the sun, during 

clear days, never fails toshine upon the contents, the interior of these 

divisions or compartments being filled with fine gravel which attracts 

the heat. 
Immediately after picking, the figs are placed in these divisions, and 

are exposed to the heat of the burning Andalusian sun of August. 

Never, it appears, have they dreamed of ascertaining the degree of heat 
thus obtained, but the experienced cultivator affirms thatthey do, during 

the heat of August, attain a temperature of 145° Fahrenheit. 

At night-fall a very simple method of covering is applied to guard the 

figs from the heavy dews or rain, either of sail-cloth or heavy canvas, so 

arranged that it covers entirely the figs that are drying within, and 

being supplied with rings on the two sides, slide up and down asa 

curtain at a moment’s notice, in many places planks or boards are used 

for covering, giving the appearance of a sort of roof. The tigs during 

the process of drying, which occupies from ten to fifteen days, are turned 

over and over, in order that they may dry and color uniformly. When 

completely dried they are then packed in boxes, or frails, the latter 

made of the palm leaf dried, nailed or sewed up, and are then ready for 
shipment. They are not dipped in any solution. 

Planting and propagating.—Planted apart about 5 yards, and propa- 

gated by planting a branch when the tree is beginning to bud. 
The orchards are mostly large. 

Maturity.—The tree begins to yield in six years and lives seventy- 
five to one hundred years. 

Insect pests.—There are no insect pests or parasites. 

Cuttings.—Cuttings can be secured by arranging with some grower 

of figs to give or sell the cuttings about the time of sprouting. 

H. C. Marston, 

Consul. 
UNITED STATES CONSULATE, 

Malaga, December 6, 1889. 

TURKEY. 

REPORT BY OONSUL-GENERAL HEAP, OF OONSTANTINOPLE. 

[Republished from Consular Reports, No. 41}.] 

Production.—The fruit of the fig tree may be reckoned among the 
staple foods of man for ages before cereals were cultivated by any 
settled agricultural population. In the temperate regions, where it 
thrives best, it fills the place of the banana of tropical climates, and 
yields fruit during several months of the year. In Asia Minor, where 
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the treo is found wild and where the best figs of commerce are grown, 

it is extremely fruitful. ; 

The best figs for drying come from the valleys of the Meander and 

the Kaistros, to the south of Smyrna, where the trees are planted with 

great regularity and care, and the ground is dug and hoed from four to 

six times during the summer. When the figs reach Smyrna they are 

sorted by women and packed in boxes by men. They are best when 

newly packed, and as months go by get drier and harder in the ware- 

house. No one who has not eaten them in the Levant, packed in the 

ornamental drums in which they are sold for local consumption, knows 

what the best figs are like. The cardboards of the fig boxes are sup- 

plied chiefly by Belgium and Aasiria. 

Two seasons ago 54,000 camel-loads of 4 hundredweight each had 

reached Smyrna by the 22d of October of that year; and the production 

increases annually. Fifteen years before that time not more than half 

that amount was recorded for the whole season. 

England, Germany, and the United States take the greatest part of 

the figs exported. France, where the smaller and much inferior figs of 

the Mediterranean are consumed, takes little of the finer kind of the 
figs of Smyrna. 

The improved facilities of transport which have so much increased 

the stock brought to market have also brought down prices. Taking 

averages, prices ranged about teu years ago from $4.08 the kintal (112 

pounds) for Aidin figs, to $8.75 for Elémés, while the very best, the 

Bkinis, sometimes brought $19.22 the kintal, or nearly 163 cents per 

pound. Now small parcels of excellent quality bring about $6.60 the 

kintal. 
Although throughout the world there are to be found about one hun- 

dred different species of figs, only some five or six kinds are cultivated 

in this country. Of these, the best description are called Elémé, and are 

grown most largely and in the greatest perfection in the districts around 

Smyrna; but considerable quantities are also grown in other parts of 

Asia Minor. The fruit is of various colors, from deep purple to yellow 

or nearly white. The tree usually bears two crops, one in the early 

summer from the buds of the previous year and the other in the autumn 

from those of the spring growth. The last forms the chief harvest. 

Yield.—The trees are propagated by seeds and suckers, and frequently 

by layers and cuttings. When young they require care in pruning, and 

the immature fruit formed late in the summer should be removed to 

strengthen the shoots. 

The Ficus carica, which yields the well-known figs of commerce, is a 

bush or small tree, rarely more than 18 or 20 feet in height, with broad, 

rough, deciduous leaves, very deeply lobed in the cultivated variety, but 

in the wild plant nearly entire. After the young tree attains maturity 

it receives but little care beyond being occasionally lopped in places and 

being well manured in the fall of the year. The fruit begins to ripen at 
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the end of June, and the summer yield, which gives employment to a 

large population, comes to market in immense quantities in September 

and October. The trees sometimes give a third crop, which ripens after 
the leaves have fallen. x 
Curing.—Wheu ripe the figs are picked and spread out to dry in the 

sun, the sugar which they contain in abundance being thus rendered 

available for their preservation, those of better quality being much 

pulled and extended by hand during the process. Thus prepared, the 

fruit is packed closely in barrels, rush baskets, or wooden boxes for 

commerce. Recently the practice of preserving fresh undried figs has 

been adopted, but the amount used in that form is as yet insignificant 

compared with the quantities that are preserved by drying. 

OBSERVATIONS. 

Figs, especially when fresh, are largely used by the local population 

as an article of food. The trade in this fruit is of long standing and of 

very considerable importance in this country. During the year 188081 

Smyrna district exported 6,9914 tons, worth at the port of shipment 

$1,646,994.89. The exportations were principally to England, Ger- 

many, the United States, and France. In one fortnight no fewer than 

195,000 barrels, cases, bags, boxes, drums, and baskets of figs and ra- 

sins were shipped from Smyrna alone. The export trade of figs at the 

other Turkish ports is unimportant in comparison with Smyrna. Figs 

are grown largely in the other provinces of Turkey, but the quantity 

exported is small compared with Smyrna. They produce but little more 

than is sufficient to meet the local demand, but if railroads existed in 

the interior the production would be immensely increased. 

It is probably not generally known that a considerable quantity of 

the inferior kinds of figs find their way tothe Austrian “ chicory coffee 

makers” and the French brandy distillers. Much liquor labeled “fine 

champagne,” “cognac,” etc., owes its origin to the refuse of the Smyrna 

fig market. 

G. H. Heap, 

Consul- General. 
UNITED STATES CONSULATE-GENERAL, 

Constantinople, April 10, 1884. 

DARDANELLES. 

REPORT? BY CONSULAR AGENT OALVERT 

Varieties.—Figs are not dried here. The best variety for eating when 

ripe is the Syah Ingir (Black fig). 

Trees.—Very few trees of other kinds are cultivated. The trees pro- 

ducing these figs are grown in Thracian Chersonese, Dardanelles coast, 

and elsewhere. They are planted from the sea inland, but not above 

1,500 feet, and open to all exposures. 
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Soils, ete— All soils and position, rocky ground with sunny exposure, 

produce the best flavored fruit. 

Alluvial, light, and stony soil in general; hard subsoil is best suited 

to the fig. 

Climatic injluences.—Rarely above 90° or below 5° Fahr. 

Rain.fall.—Thirty inches per annum. Much rain is apt to cause the 

fruit when ripening to split and decay. 

Irrigation.—Irrigation is not practiced. 

Cultivation.—No method of cultivation practiced. 

Fertilizers.—No fertilizers are applied. 

Pruning.—No pruning. Suckers are removed. 

Picking.—When the fruit matures the early morning is the best time 

for picking. 

Planting and propagating.—Trees are planted from 15 to 30 feet. The 

ordinary method of propagation is to take a cutting (or branch torn off 

preferred) 3 to 4 feet in length, with terminal bud. <A trench about 

20 inches deep is made, the branch is layered with the end projecting 4 to 

8 inches above ground. If the summer be dry, a little water is given 

the first year. Suckers and spray-wood are not generally planted (un- 

less to be grafted like the wild fig) as they produce fruit inferior to that 
of the parent tree. 

Orchards.—All sizes. 

Maturity.—Fifty to a hundred years. Fruitful till decay. The stem, 
when it decays, is almost always replaced by its offshoots. 

Caprification.—A_ contested question is that of caprification. The 
prevailing idea is, the parasite of the Ficus carica, or wild fig (called by 

the natives the male fig), fertilizes the cultivated tree. The Blastophaga 

grossorum and Cynips sycomort are now recognized to be the apterous 

male and winged female of the same insect. So rooted is the idea that 

in a year of scarcity the puff figs are sold at $2 and $3 per pound to 

suspend on the cultivated fig-tree. A series of observations have been 

made to test the theory in different countries. I was requested by Sir 

S. Saunders, of the Entomological Society of London, to contribute by 

the examination of the fig-trees in these parts. Like all the other ob- 

servers, I found the parasites and their ichneumonide in abundance in 

the wild fruit, but failed to discover any trace of these insects in the 

cultivated fruit at any stage of its development. 

Insect pests.--A_ kind of blow-fly attacks the fruit sometimes when 
mature, especially when damaged by rain. 

Cuttings of best varieties can easily be secured. 

The matter relating to the parasites was published in the Entomo. 

logical Monthly Journal (London). No Government statistics exist. 
FRANK CALVERT, 

Consular Agent. 
UNITED STATES CONSULAR AGENCY, 

Dardanelles, February 11, 1890. 
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CONTINENT OF AFRICA. 

MOROCCO. 

REPORT BY OONSUL MATHEWS, OF TANGIER. 

(Republished from Consular Reports, No. 414.) 

The grape-vine is truly a cosmopolitan plant; is a gross feeder; it will 

flourish in the richest soil as well as in the poorest, on hills and in 

valleys and amongst rocks; in fact it will grow and its roots will find 

their way in the smallest crevices of rocks, where no other plant will 

grow; the vine will stand repeated droughts as well as the most severe 

winters. The preferable soil is that which contains alkali and lime. 

Manure will increase the yield of fruit and assist in resisting diseases 

and insects. 

The vine will live in, but is impatient of, continued or stagnant wet 

soil. 

The vine raised from cuttings is capable of producing a given quantity 

of wood and fruit to perfection, and if allowed to exceed that propor- 

tionate quantity, a small, unripe fruit, and rusting, shriveling, or other 

evils will be certain consequences. 

When a little less proportion of wood and fruit than the vine can 

mature is left on it no evil can be derived, but certain advantages. 

The vine bears on shoots of the present year out of the wood of last 

year; hence the practice of leaving a sufficient quantity of last year’s 
wood. 

There are numerous ways of pruning vines; every country, in fact 

every province, has its favorite way; but always bearing in mind that 

so long as a proper quantity of last year’s wood be preserved, and not 

too much be left to push fruit and wood, a vine will bear, the actual 

style of pruning and training may be suited to the place in which it has 

to grow. In Jerez and other places they cut the first roots near the sur- 

face of the soil, to allow the lower roots all the force to penetrate deeper 

in the soil; in other places they condemn this practice. Still, the Jerez 

vineyards, treated as stated, leave nothing to be desired. 

The length of barren stem before the branches are allowed to start is 

immaterial; therefore a vine with its bearing wood 30 feet high on the 

roof of a house and a bare stem all up the front will give as much and 

as fine fruit as a fellow-vine with its bearing wood within a foot of the 

ground. 
173 
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The vine is propagated from cuttings, by grafting, by layering, from 

eyes, and by seed. 

The vines propagated from cuttings, graftings, layering, and from eyes, 

being the direct issue of wood centuries old without intermixture, are 

sooner or later liable to run out by impoverishment and produce numer- 

ous diseases and evils, and lastly the phylloxera, although it is said 

that a well-manured and well-kept vine will not be troubled by the lat- 

ter pest. 

Propagation from seed is the most natural, aud more important and 

certain of success than all others. It is from seeds that the innumer- 

able varieties are obtained. A vineyard reared from seed will not be 

troubled by the phylloxera, even if the surrounding vineyards are all 

infested with the pest. The strong phosphor and youth in the vine 

raised from seeds will not permit the phylloxera to live; whereas the 

exhausted vine raised from cuttings, the origin of which is perhaps 

centuries old, and which have lost those peculiar defensive fluids of 

phosphor and potash, will breed the phylloxera, in the same manner as 

parasites and other miseries are created on old, wasted, careless men 

or poor avimals. 
Propagation from seed is a very simple operation. Obtain seeds from 

all the finest varieties of grapes and raisins; sow the seeds in compost of 

loam, sandy soil, and dung manure, equal quantities, in the month of Janu- 

ary or February if in Upper California, or in November or December in 

Lower California. They will grow rapidly, and as soon as they can be 

handled well plant out the desired distance 5 or 6 feet each way, and water 

well with manure water, and they will make a good growth the first sea- 

son, They should be fastened as they advance to prevent the wind from 

breaking them, and they may be then treated and trained like plants 

from cuttings or eyes as soon as they are large enough. On the sixth 

year they will bear fruit, which will improve in size and quality as they 

advance inage. On the seventh year the selection is made, leaving the 

finest varieties, and grafting those varieties which may not be found 

acceptable; they can be grafted from the others or from any other old 

plants, as the young roots will stand the attacks of all pests. Whenno 
selection of new varieties is desired, seedlings can be grafted when two 

years old of cuttings imported from foreign countries of the finest, 

choicest varieties. When planted the results are uncertain, according to 

the nature of the new soil when they are set, while choice seeds on new 

soil are certain of producing some of the most excellent varieties, par- 

ticulatly if the young plants are encouraged by attentive cultivation. 

Manures.—Return to the vine all that which it bas given with the 

exception.of the wine. Here is the great reform, of easy execution and 
fecund results. The lees and drosses of the wine-press and of the casks 

where the wines have fermented, the skins of the grapes, the ashes of the 

cuttings, and the residue of the distillery after evaporation has taken 

place until dry in the open air—these are the nost precions manures 

for the vine, owing to their richness in alkaline salts. 
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Phylloxeric Congress.—The members of the International Phylloxeric 

Congress, which had its session at Bordeaux, affirmed that they obtained 

satisfactory results in their vineyards by submersion. 

The submersion, according to their opinion, gives luxuriance to the 
wines, because water supplies phosphor and potash, both of which ele- 

ments are indispensable to those plants, and of which elements much 

is used up in the shoots, leaves, and fruits yielded annually, and sub- 

mersion restitutes them in the proportion which is mixed with water. 

The submersion should be made by leaving the water standing in the 

vineyard, as in this manner the phylloxera dies quicker by drowning for 

want of air, because if the submersion is made through running water, 

the current of which carries air with it, the insect is not destroyed. 
Phylloxera takes a longer time to die by submersion in winter, on 

account of the slower evaporation of the water. 

Finally, submersion will always give good results if it brings to the 

vine the necessary quantity of potash and phosphoric acid. 

These are the conclusions arrived at in the discussion sustained by 

the vine-growers, who agreed on this point with scientific men, each side 

of which brought forward their arguments. 
FreLix A. MATHEWS, 

Consul. 

UNITED STATES CONSULATE, 
Tangier April 2, 1884. 
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CONTINENT OF AMERICA. 

SOUTH AMERICA. 

ECUADOR. 

REPORT BY OONSUL BEAOH, OF GUAYAQUIL,. 

{Republished from Consular Reports No. 414.) 

Until very recently no attempt has been made to grow grapes in Ec. 

uador, except here and there vines about dwelling-houses. These have 

been grown on frames or poles, and with little or no attention to prun- 

ing or cultivation. Nearly all classes of grapes can be grown to per- 

fection. Of late some attention has been given to the subject in the 

interior; and on mountain sides, between ranges of the Andes, at an 

altitude of from 6,000 to 8,000 feet (the soil decomposed lava), small 

vineyards have been started with very favorable results, indifferent cul- 

tivation cousidered. The vines are set by digging a hole with a hoe, 

and are cultivated only by the use of a machete—a long, broad-bladed 

knife—with which all other vegetation is cut down. The land costs 

little or nothing, and the laborer is paid 20 cents a day and kept. 

The vines are grown to stakes. As considerable wine is consumed in 

the country, the National Congress, now in session, to promote grape 

culture, has passed a law that all persons engaged in their cultivation 

shall be exempt from military service—a great inducement to engage in 

the pursuit, as the numerous revolutions have made frequent calls for 

soldiers, retarding allindustries. The value of the grape crop per acre 

van be approximated by the value of wine, the most common bringing 

$1.25 per gallon. The yield of grapes would doubtless be as large as 
elsewhere under similar cultivation. It is not known that grapes may 

not be grown in any section of the country. The general conditions 

appear to be favorable for the growth of raisin-grapes, but I can not 

ascertain that the experiment of growing them has ever been tested 

here. 

Horatio M. Braou, 
Consul. 

UNITED STATES CONSULATE, 

Guayaquil, February 26, 1884. 
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CONTINENT OF ASIA, 

ASIA MINOR. 

REPORT BY OONSUL STEVENS, OF SMYRNA, 

[Republished from Consular Reports No. 41}.] 

Aidin.—The vilayet of Aidin.contaius about 35,500 square miles, and 
has a population of nearly 1,000,000. It is the most productive and in 

all respects the most important section of Asia Minor. It lies in lati- 

tude north 38° 28’ 7”, west 1° 50’ 44” longitude of Constantinople, com- 

pared with the meridan of St. Sophia. Two considerable rivers flow 

through it. The arable surface is made up of valley, table-land, and hill- 

side. The soil, except in the more mountainous districts, is extremely 

fertile and easily tilled. The climate is mild and admits of field labor 
at all seasons of the year. 

Climatic effects The cultivation of fruits, tigs, and raisin-grapes, es- 

pecially, is extensively carried on. Smyrna figs have a world-wide rep- 

utation for excellence. The raisins produced are also of superior qual- 

tiy. The natural conditions are favorable, and to this fact more than to 

the methods pursued in cultivation must be ascribed the success at- 

tained. To reach the fullest development of which these fruits are capa- 

ple a semi-tropical sun, unobscured by clonds during thesummer months 
and early autumn, is needful. A wet winter and early spring with adry 

summer and autumn are conditions most desired by the cultivators of 

these fruits, and indeed for nearly all the other crops of this regiou. The 

accompanying table, marked A, showing the amountof the rain-fall in 

Smyrna for each month, beginning with the year 1864 and ending with 

1882, will be found useful in this connection. ‘Toenable American fruit 

growers to estimate the influence of climate upon the raisin product 

here it should be stated that, even in mid-winter, frosts are very infre- 

quent, and the freezing pointis rarely reached. The springis very short, 

the transition from the cold rains of winter to the balmy breezes of sum- 

mer often being almost immediate, but the hot season does not set in un- 

til the middle of May. From that time until the middle of September 

the thermometer ranges from 78° to 90° in theshade. For weeks suc- 

cessively there is very little variance in thetemperature. Both in winter 
and summer the wind for long intervals blows from one quarter. On 

the sea-board the heat of summer is tempered by a breeze from the sea, 

called “‘imbat,” which blows fresh and strong nearly every afternoon. 
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778 FRUIT CULTURE IN FOREIGN COUNTRIES. 

Coming now to the specific interrogatories, I submit the fullest infor- 
mation obtainable upon the subject. 

Situation.—The vineyards are located on table-lands and hill-sides, the 
latter always facing the south. ‘The soil of the former is sandy and of a 

light red color, the alluvion of torrents; that of the latter, calcareous and 

clayey. Vines planted on the plains are more productive than those 

planted on the hillsides, but do not last so long, the latter continuing 

in good bearing condition for well nigh a century, while the former be- 

came barren at the age of thirty years, sometimes sooner. The quality 

of the hillside product is far superior. 
In the vicinity of Smyrna vines are planted near the sea-shore, but 

there are flourishing vineyards in localities from 7 to 20 miles inland. 

Vineyards planted near the sea-shore are often injured by mists and 

fogs. 

Varieties—Four kinds of raisins are cultivated, viz, Sultanas, Red, 

Black, and Muscadine. The Sultanas are not palatable while fresh, 

and are marketable only when cured. The black and red are excellent 

while fresh, and are put in that condition on the local markets in large 

quantities. There is also another variety of black grape which is cured 

and shipped to France, where it is used in the manufacture of wines. The 

wines made in Smyrna are the product of the same variety of grape. 

The vines on the coast run the greatest danger during the months of 

March, April, and May, from the cool,damp mists blown in from the 

sea. The losses sustained from this cause are frequently from 20 to 30 

per cent. of the total yield. 
Pruning.—Pruning is donein December and January with small, sharp 

saws, curved at the end. The branches are cut about 1 foot 6 inches 
from the ground. Care is taken to do this work during the first and 

second quarters of the moon. 

Planting.—Vines are planted from the beginning of March to the 

middle of April, according to nature of soil and atmospherical condition, 

the ground having been dug the previous summer to a depth of 34 feet. 

This manner of plauting was introduced here some twenty years ago by 

emigrants from the Grecian Archipelago, and gives the best results. 

Another and older method is to plant fields which have been plowed 

over three or four times by the plow of the country, which dates back to 

the infancy of ancient Greece. 
Cultivation.—The cultivation of vines in vogue heve is as follows: In 

November trenches are dug round the vines and filled with manure. 

Six weeks later, as above stated, the process of pruning begins. Dur- 
ing January, February, March, and April the vineyards are dug twice 

only, the first time at a depth of 1 foot 6 inches, taking care, of course, 

not to injure the roots, and the second time very lightly, in order to de- 

stroy the weeds which absorb the moisture necessary to the plants. The 

process of watering vineyards is not in fayor with the growers of this 
province. 
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Maturity—The Black, Red, and Muscadine vines begin to yield in 

their third, but do not reach their full strength until their fifth or sixth 

year. The Sultana vines begin to bear in their fifth and attain the 

maximum of production in their seventh or eighth year. A good, 

healthy plant will produce about 25 cwt. peracre, but the average yield 

is from 10 to 15 cwt. per acre. 
Vintage.—The grapes begin to ripen about the 1st of July, the Sul- 

tanas being the earliest. Their vintage begins towards the endof July 

and lasts till the middle of August. The vintage of the’ Red grape be- 

gins by the end of August and lasts till the 20th of September; that of 

the Black in the early days of September, ending with October. The 

Muscadine is gathered during the second half of August. An excellent 

wine is made with this variety, but in small quantity. Less than 

5,000,000 gallons of wine are manufactured annually in this province, 

although the best materials are at hand and in great abundance. 

Rain-fall.—It happens occasionally that rain falls during the vintage 

time, causing heavy losses to growers through the inevitable deteriora- 

tion of quality. This was the case last season, and large quantities 

were in consequence shipped to France to be made into spirits. 

Cultivation.—The work required in the cultivation, gathering, and 

curing of the grapes is performed by hand, and, notwithstanding labor 

is cheap, is rather costly. The average yield per acre per annum is val- 

ued at about $88. The value of vineyards per acre is about $440, and 

the cost of a crop per acre, tithes to Government included, is nearly or 
quite $50. 

Exports.—The exports of black raisins amount yearly to from 800,000 

to 900,000 cwt.; 70 per cent. of this quantity is shipped to France; the 

remainder finds its way to Austria, Germany, Russia, and Roumania. 

The best quality of black raisins is exported to Roumania, to the extent 

of 45,000 cwt. per year. In general, the crop of raisins of all qualities 

and kinds, in the province of Smyrna, amounts to about 1,900,000 ewt. 

It is yearly increasing. Out of this quantity 650,000 cwt. consist of 

Sultanas, 80 per cent. of which is exported to England, 10 per cent. to 

Russia, and 10 per cent. to Germany, Austria, and the United States. 

W. E. STEVENS, 

UNITED STATES CONSULATE, Consul. 
Smyrna, February 28, 1884. 

MITYLENE. 

REPORT BY CONSULAR AGENT FOTTION. 

{Republished from Consular Reports, No. 414.] 

Vineyards are cultivated at Mitylene in valley, table-land, and hill- 

side, inland and on the sea-coast. They are cultivated very near the 

sea-coast because here there are no sea-fors. The custom of pruning 
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in the best-conducted vineyards is at the end of January or during the 

first half of February. All the large vines are pruned on two stems, 

but middle-sized and small ones on ‘a single stem, preserving one eye 

more. In March the first work is done on the vine, when the first dig- 

ging is done. In April they sulphate the vine, and in May give the first 

nipping to all branches which grow very rapidly. In June they repeat 

the sulphur. In July and August the heat does not permit any work 

on the vines. The harvest begins about the first half of September, 

and usually about the end of October the second digging is finished. 

At the close of autumn and in the winter, manure is used for old vines, 
but in very moderate quantities, about 4 pounds per vine in best soils 

and 7 pounds per vine in medium, and 10 to 12 pounds per vine in poor 

soils. They are manured every three years. The character of soil 

where best results are obtained is on a shallow dry soil, receiving the 

sun’s rays, on hill-side, valley, or table-land. The vines here come into 

fall bearing the fourth year and they remain fruitful until the fifteenth 

year. 
No system of artificial irrigation for raisin culture exists here. 

The yield value per acre per annum is about $68, and the cost of crop 

per acre is about $1. The different kinds of vines grown are: In dis- 

tricts of Kallonie red grapes and white grapes, from which are made 

the celebrated Kallonie wines, anciently Anthosmias. In the districts 

of Ploumari black grapes, from which are made the celebrated Koun- 

toura wines, very much better than the Bordeaux. All the wines made 

at Mitylene are for home cosumption; the export is insignificant. 

M. M. Forrion, 

Consular Agent. 
UNITED STATES CONSULAR’ AGENCY, 

Mitylene, March 12, 1884. 

SYRIA. 

BEIRUT. 

REPORT BY CONSUL ROBESON. 

(Repnblished from Consular Reports, No. 41}. 

In the district of Beirut, vineyards are mostly planted on high table- 
Jands or hill-sides (where the best results are obtained), at an elevation 

of from 1,000 to 4,000 feet above the level of the sea. Some years ago 

a disease something like mildew spread in Syria, and destroyed most of 

the vineyards. Asphalt was used to counteract the same; but little, if 

any, benefit was gained by its use. The only remedy was to destroy the 
affected vines, and plant in their place plants taken from healthy vines. 

In January and February vines are pruned; two or three strong shoots 
are left on each vine. 

The soil best adapted to the cultivation of the vine is reddish-black 

in color; however, grapes are raised in all kinds of soil, but when the 
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vines have not the advantage of rich soil, they require to be carefully 

cultivated. Hill-side and table-lands are preferred for the planting of 

vines for raisins. Vineyards are plowed three times ayear: 1st, in De- 

cember ; 2d, after the pruning of the vine stocks; and 3d, a short time 

after the appearance of the leaves. 

The vines come into full bearing in six or seven years; they remain 

fruitfal fifty or sixty years if properly cared for. In regard to the irri- 

gation there is no system of artificial irrigation in practice for raisin 

cultare throughout this country. It is considered that the watering of 

vines, by increasing the juice, diminishes the sweetness of grapes, and 

they become, in consequence, unfit for raisins. The yield per acre per 

annum is estimated at from 2,000 to 3,000 pounds, the average value of 

which is from $15 to $25 ; the cost of cultivation amounts to about $5.50. 
JOHN T. ROBESON, 

UNITED STATES CONSULATE, Consul. 

Beirut, May 3, 1884. 

ALEPPO. 

REPORT BY CONSULAR AGENT POOHE. 

[Republished from Consular Reports, No. 414.} 

In the vicinity of Aleppo very few vines recently planted are found. 

As a large majority of the inhabitants of this country are Mohammedans, 

they are prohibited by their religion from using any alcoholic drinks, 

and the manufacturing of wines being constantly forbidden to them, the 

vine is only planted for its fruit, and the cultivation of the same is very 
poor. The care taken of the vine consists of pruning and the frequent 

plowing of the soil. Vines are indifferently planted on the declivity of 

the hills or table-lands, in reddish soil, both near to and far from the 
sea. The slopes exposed to the wind are preferable. No consideration 

has been given to the disease of the vinesfor want of competent persons 

to examine the same, althongh the vine disease has raged in some parts 

of this country. The vine begins to produce in the third year; in the 

sixth it comes into full bearing, at which time it yields about 20 to 30 
pounds of grapes. It lasts for a great number of years. When the 

stem is opened up it is cut and the root shoots anew, and the vine pro- 

duces again after three years. No system of artificial irrigation is 

adopted. The fruit is either used fresh or dried. The planting is made 

at the same distance as the olives; ¢.¢., about 20 feet between each plant. 

Raisins are cured, just like figs, by being dried in the shade and then 

steamed. 
F. Poonr, 
Consular Agent. 

UNITED STaTES CONSULAR AGENCY, 
Aleppo, April 16, 1884. 
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HAIFA. 

REPORT BY OONSULAR AGENT SOHUMAOHER. 

[Republished from Consular Reports, No. 414.] 

Raisins are not produced in my consular district ; but as we have been 

engaged in the culture of grapes for the past ten years, and this ques- 

tion being closely related to the question upon raisins, I want to answer 

it at the same time. 

Experience has shown that southern hiil-slopes and table-land are 

equally well adapted for grape cultare, whilst in valleys and on plains 

no very good results have been obtained. Directly on the sea-coast 

grape vines do not prosper near as well as in the interior. 

The vineyards of the American-German colony here are situated 

about a half mile from the sea-shore; the close proximity of the sea (we 
never have fogs), however, appears to act injuriously to the vines, as 

we have but very little dew, which further inland falls abundantly, and 

which causes the vines to remain fresher during the rather hot and 

rainless summer months. In the mountainous district of “ Belad Bish- 

ara” (Galilee), at an altitude of 1,500, to 3,000, feet above sea, the saccha- 

rine contents of grapes is greater both in quality and quantity, so that 

wine made from them has a finer flavor; the acidity contained in the 

grapes cultivated in the vineyards near the sea-shore, and which makes 

wine made from them unfit for exportation, is almost entirely absent in 

the grapes from Galilee. Besides this, our vines suffer from mildew. 

This is a flour-like substance which surrounds the berries of the grape 

when they are about half grown, preventing them from developing and 

ripening. Every locality of our vineyards, whether in a valley or on a 

hill-side, has suffered with this mildew, but the higher elevated the 

vineyards are the less they suffer. 

As a remedy we were advised to strew the grapes, shortly after blos- 

soning, with powdered sulphur, but it did not prove to be very efficient 

with any of the foreign or native varieties. The Isabella (a blue grape 

originally imported from the United States) was the least attected of 

all, and in some spots did not suffer at all. Experiments will have to 

be made yet whether we can not find a variety which is not subjected to 

this malady. 

According to information from natives, their vineyards in the interior 

have at times also been affected with mildew, but it disappeared after it 

had lasted seven years, whilst we on the sea-coast have had to contend 

with it for nearly ten years. But we find on the slope of Mount Oar- 

mel, where our vineyards are located, ancient wine-presses and cisterns 

cut in the solid rock, which shows that grape culture must have 

flourished here formerly. From experience thus far, I can make the 

assertion that for this region grape culture does better in the interior 

than on the sea-coast. 
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Pruning.—The vines are pruned in the months of December, January, 

and February. The first-grown shoots are cut off, so that only four or 

five buds remain onthem. A reddish humus soil with limestone beneath 

appears to be especially well adapted for vines. The ground is worked 

twice with the hoe, the first time after pruning, and then again when the 

first leaves come out. The vines come into full bearing after four or five 

years, and remain fruitful until they are at least fifty years old. No 

vineyards are irrigated here, and if practiced would tend to diminish 

the saccharine qualities of the grapes. Theyield is from 400 to 800 gal- 

lons per acre per annum. 

JACOB SCHUMACHER, 

Consular Agent. 
UNITED STATES CONSULAR AGENCY, 

Haifa, February 20, 1884. 

SIDON. 

REPORT BY CONSULAR AGENT ABELA. 

[Republished from Consular Reports No. 414.] 

Position.— Vineyards are placed in this section of the country mostly 

on the high mountains or on high lands from 2,000 feet in elevation to 

5,000 feet above the sea-level. A southern exposure is preferable to 

aby other. Vineyards on the mountains away from the sea give some- 

what better crops than those near. The vines are not injured by clouds 

or mists; fogs are very rare in this climate, and seem to do no harm. 

Vines grow within two miles of the shore, but do not give the best 

results. About thirty years ago all the vineyards of this land were 

blasted by mildew, and the only effectual remedy was to dig up the old 
vines and plant new ones from stock untouched by the mildew. 

Pruning.—Before the vines put forth leaves they are very closely 

pruned, all shoots being cut off, with the exception of two or three left 
quite short. 

Soil.—The nature of the soil makes little difference. Red, loose soil 
is preferred. Stony, rocky soil produces the best grapes. 

Cultivation.—In the best vineyards nothing else is planted in the soil, 

nor is manure usually applied. The ground is plowed three times a year, 

which in this land is merely scratching the surface, the object being to 
pulverize the soil. , 

Bearing.—Vines begin to bear fruit about the fourth year. Good 

crops are raised by the seventh, but the fruitfulness increases to the 
fifteenth year. 

Lrrigation.—No system of irrigation is practiced anywhere, but is con- 

sidered very injurious to the crop. 
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Yield.—This, of course, varies from year to year, and according to 

the soil, etc.; but on the average may be estimated at about 1,500 pounds 
to 2,000 pounds the acre. 

SHIBLY ABELA, 

Consular Agent. 

UNITED STATES CONSULAR AGENCY, 
Sidon, February 21, 1884. 

TARSUS. 

REPORT BY AOTING OONSULAR AGENT AVANIA. 

(Republished from Consular Reports No. 41}.] 

The best sites for the culture of vineyards are the hill-side lands, the 
table-lands, and in general all light soils. The interior of the country 

is better suited than the coast. In this province there are but very 

few vineyards in the vicinity of the sea. The largest part is at a dis- 

tance of from 9 to 12 miles and upward. At Mersine there are some 

vineyards at a distance of from one-half to 3 miles, the produce of 

which is middling. Mildew and fogs not being very frequent all along 

the province, vineyards never suffer from the same; consequently no 

specific is used. Sulphur, however, is the only remedy used, asin Ana- 

tolia. In this country, and I think in all the Levant, vineyards are 
never irrigated; the winter and spring rains are sufficient. The best 

results are obtained where the soil is a light reddish and more or less 

sandy. Vineyards are cultivated twice a year, because if they are kept 

free from parasites, and in condition to absorb the necessary water, they 

yield better and last longer. In Adana, a vineyard country, people 

sow even cotton and sesame in the vines without prejudice to the same. 

After the third year of their plantation the vines come into fall bearing 

and begin to give fruit, which increases gradually. They remain fruit- 

ful till their fortieth year. However, vines last fifty or sixty years, and 

ive relative fruit if they are regularly cultivated and pruned annually. 

The pruning of vineyards commences about the end of January. The 

pruned branches, when sound, are used for the plantation of new vine- 
yards. 

There is not any system of artificial irrigation in this province. The 

rains that fall are sufficient to revive the plants. 

The yield, value, and costof vineyards per acre (of 49 square acres) 
are in this country as follows: In every acre from 150 to 160 vine- 

stocks are planted, which yield on an average from 13 to 17 pounds of 

grapes each; value from $50 or $60 per acre. In this country, where 

the wages of workmen are rather low, the keeping of vineyards costs 

but little. 

The greatest part of the grapes produced are absorbed by the local 
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consumption either in their fresh condition or for distillation. Never- 

theless since France began to ask for foreign grapes a quantity of 

about 3,300,000 pounds of raisins at a value of $66,000 is annually 

exported from this province. The raisins destined for exportation are 

dried up in the sun, placed in bags, and sent to the sea-ports to be 

shipped in steamers. 
‘ ELIE AVANIA, 

; Acting Consular Agent. 
UNITED STATES CONSULAR AGENCY, 

Tarsus, March 3, 1884. 

TRIPOLI. 

REPORT BY AOTING OONSULAR AGENT YANNI. 

(Republished from Consular Reports No. 414.] 

RAISINS. 

Vineyards are found in all parts of this district, but especially in 

the hedges surrounding the orchards of the large village Elminyeb, 

about 6 miles northeast of Tripoli, on the hill-sides of the Dunniyeh 

district, in the elevated valleys of the Lebanon, and on the table-lands 
of Elkoura and El-Zawiyeh districts. 

The above-mentioned village, Elminyeh, is very close to the sea. 

Nothing is known concerning injury caused by sea fogs or mist. 

The only injury to the vines occurred in the District of Dunniyeh, about 

thirty years ago. This district is some 9 miles from the sea, and before 

the time mentioned was famous for its excellent grapes. Some disease 

of an unknown character reduced these grapes to a very poor condition, 

so that the vines were almost destroyed. It is only within the last ten 
years that the vines of Dunniyeh have begun to revive. 

In February and March, after the heavy rains are over and the 

sun’s rays begin to animate vegetation, people begin pruning the vines 

by cutting off all the branches of the last year, so as to give place for 

others. All kinds of vines are not pruned, for there are some sorts 

which need no such treatment except in case of dead branches only, 

which are cut off. 

Vineyards are planted in all soils, but the best results are obtained 

from those of siliceous character. 

The lands planted to vines are cultivated four or five times a year, 
and if neglected the product is correspondingly small. 

Vines begin to bear in their third year, but do not come to maturity 

before the fifth year. They remain fruitful as long as they are prop- 

erly attended, except when they are planted among olive trees, which, 

when grown, kill not only vines but other trees. Vines in such situation 

rarely live more than fifteen years. 
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There is no need of irrigation for the vineyards of this region; and 

in consequence vines are planted where no irrigation takes place. 

The estimated average yield from each vine is 5 to 10 pounds of 

grapes, worth from 4 to 8 cents for the whole product. The expenses 

are about 7 per cent. of the income. 
G. YANNI, 

Acting Consular Agent. 
UNITED STATES COSULAR AGENCY, : 

Tripoli, March 18, 1884. 



CONTINENT OF EUROPE. 

AUSTRIA-HUNGARY. 

REPORT BY OONSUL-GENERAL WEAVER. 

[Republished from Consular Reports No. 414.] 

INTRODUCTION. 

Although the raisin industry, strictly speaking, does not exist in this 

empire, and the production of figs, olives, oranges, and lemons is very 

unimportant, yet it is thought that the grape and wine industry and the 

commerce in tropical fruits may be of sufficient interest to the fruit- 

growers of the United States to warrant the transmission of the follow- 
ing items in regard thereto. 

The Austro-Hungarian Empire is situated between 42° 10’ and 51° 5/ 

north latitude, and 9° 10’ and 26° 15’ longitude east from Greenwich. 

Owitting, however, its irregularities, the empire lies mainly between the 

forty-fifth and fiftieth degrees of north latitude and the twelfth and 

twenty-sixth degrees of east longitude, having, therefore, a rectangu- 

lar form of about 350 miles in breadth by 750 miles in length, compris- 

ing an area of 261,272 square miles, with Bosnia and Herzegovina in- 

cluded. The mean latitude, therefore, of Austria-Hungary corresponds 

very closely to the northern boundary of the United States. 

The climate of this country, however, is much less rigorous, as is well 

known, than that of the United States. The extremes of heat and cold 

at Vienna, which is located at about the center of the Austro-Hungarian 
Empire, were during the past thirty years 98° and 4° Fahrenheit, while 

the average yearly temperature during the same period was 10° centi- 

grade or 50° Fahrenheit. 

‘Tt may, consequently, be very confidently affirmed that in Austria- 

Hungary the winters are not as cold nor are the summers as warm as in 
the United States by probably from 8° to 10°, notwithstanding its higher 

latitude. The rain-fall during the last thirty years varied at the 186 

stations for meteorological observations in Austria-Hungary from 43 to 
242 centimeters per year, equivalent to 17 and 95 inches. 

These stations are grouped as follows: 41 in Hungary, 80 in the Al- 

pine region and on the Adriatic coast, and 65 in Bohemia, Galicia, Mo- 

ravia, and other interior provinces removed from the sea, The rain-fall 

: 787 
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in these regions was respectively 28, 49, and 28 inches, making for the 

entire empire an average of 36 inches per year. 
The average cloudiness of Vienna, estimating complete obscuration 

at 10, during the years 1853~72 was 5.7, the months of July, August, 

and September giving a minimum of 4 and November a maximum of 

7.4. Consequently the degree of moisture in the air is very large, averag- 

ing for Vienna during the last thirty years a humidity of 72, when reck- 

oning complete saturation at 100. 

The foregoing data will aid those interested to estimate the general 

influences of climate upon the production of fruit in this empire whose 

territory in general is usually far removed from the sea and other large 

bodies of water which might injuriously affect the grape crops by exces- 

sive moisture. 

The same influences, however, arise from the large river system of 

this country, particularly in Hungary, to the end that the best vine- 

yards are found upon the highlands and slopes of hills and mountains, 

of which Austria possesses a great number and variety. 

GRAPE AND WINE INDUSTRY. 

The methods of grape culture, as practiced in the neighborhood of 

Vienna, will be seen from the following reply of Robert Schlumberger, 

proprietor of valuable vineyards in the Véslan region, given in response 

to certain inquiries as to soil, vines, crops, and the methods of cultiva- 

tion practiced in his district. He says: 

The methods of pruning the vine in the various wine-growing districts of Austria 
ditfer somewhat, and vary also in regard to the kind of grapes in the same part of the 
country. 

In most districts, especially those to the south of Vienna, in the neighborhood of 
Voslan, where the best red wines of Austria are produced, the branches are cut down 

to one or two eyes, and on each vigorous vine five to six branches are left. At a 

longer cut, the vines usually grown in the country, the Portuguese and Blue French, 

bear grapes superabundantly, producing an inferior quality and resulting in the ex- 

haustion of the vines in afew years. A longer cut is only customary in regard to the 
Blue Burgundy aud the St. Laurent vines, whivh, however, are not very extensively 

cultivated, at which operation either four eyes are left on each of twelve branches, or 

on a longer grape-bearing branch five to seven eyes, whilst the remaining branches 

are cut down to one or two eyes. During the subsequent year, the old grape-bearing 

branch is cut off and the strongest of the branches produced from the eyes of those 

cut down the preceding year will be employed as the grape-bearing one. 

The soil ip the vicinity of Véslan and Gumpoldskirchen, where the most excellent 

white wines are produced, consists of a light, flat, and loamy ground, the subsoil of 
which near the mountains consists of culeareous rock and on the plain of allavial 
gravel. 

The fine wines grow on the slopes only. The valleys are left to the cultivation of 
other products. 

In the plains wines of inferior quality are produced, but in larger quantities than 
on the hills. The produce, however, is very uncertain on account of the night frosts 
in spring, which do great damage on the plains, while the slopes are spared. 

The soil in nearly almost all the vineyards of Austria is worked three times a year 

with the hoe: Virst in spring after the April cutting ; second after the binding up and 
weeding at the end of June; and third, at the ond of July or carly part of August. 
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In Véslan and vicinity tor the last fifteen years the soil has also been worked a fourth 
time, at the end of the vintage in October or November, by digging the soil as deep as 
possible, in order to keep it loose during the winter, which has an extraordinarily 

favorable influence on the growth of the vine and renders the working in spring much 
more easy. 

This example has often been followed, and in course of time no doubt this fourth 
working will be generally adopted. ? 

In some districts, especially in Véslan, in the plains and on some hills lately, the 

vines were trained on wire frames after the French style, in order to be able to work 
the soil with the plow. The number of workings is the same as with hand work. 
The plows employed were mostly imported from France, 

The full fruit-bearing period of a vineyard occurs at different periods, according to 

the situation, nature of the soil, etc. Most vines will fully produce the fifth year 
after the planting, but with some kinds, like Burgundy, this will happen the seventh 
or eighth year. The time during which the capacity of producing will last depends 

upon the situation, nature of the soil, and especially upon a careful working. 

Some well-cultivated vineyards will give a good return even after thirty years, 

whilst neglected ones will lose their fertility much sooner. Vineyards on the plaina . 
which have often suffered from spring frosts also soon lose their fertility, whereas 

there are vineyards on the slopes which are more than fifty years old and still give a 

sufficient return. 

Artificial irrigation is nowhere employed in Lower Austria in the cultivation of the 

vine. 
The yield of one hectare,* without regard to the various ages, varies according to 

the situation, the nature of the growth, and the kind of grape. 
On an average a return of 40 hectoliterst per hectare may be obtained in Lower 

Austria. : 
The value of a hectare of vineyard property in Lower Austria depends upon the 

district, and there again upon its particular situation, and varies from 400 florins} to 

5,000 florins. 

The working expenses naturally are unequal in the various districts. In Véslan 
the same amount to 550 florins to 600 florins per hectare per year, including fertilizers, 

whereas they are much less in most of the other districts. 

The vineyards of Austria-Hungary, in 1881, covered 1,192,446 acres ; 

of which 440,722 acres belonged to Austria and 742,724 acres to Hun- 
gary. The area cultivated varies very slightly from year to year. 

The fruit gathered is almost entirely consumed for the manufacture 

of wine, as only 4,338 tons of grapes are reported as being sold for table 

consumption in Austria-Hungary in 1881. 

Furthermore, the quality of grapes cultivated for wine are, as a rule, 

not saited for table use, being much less palatable than the well-known 

varieties in the United States, nor are they suitable for the raisin indus- 

try, as they possess neither size nor pulp sufficient for the drying pro- 

CESS. 
The average wine production of Austria- Hungary during the last five 

years, 1879-’83, amounted to 6,954,934 hectoliters, of which 2,603,956 
hectoliters were produced in Austria and 4,350,978 hectoliters were 

produced in Hungary. 

*1 hectare=2.471 acres. 

+1 heetoliter=26.43 wine gallons. 
$1 florin=40.1 cents’ United States currency. 
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The average value was estimated by the departments of agricultare 

at Vienna and Budapesth at about 10 florins per hectoliter, being only 

40 kreuzers, or 16 cents, per gallon, which is manifestly quite below the 

commercial value of even the most ordinary wines. 
In Austria the chief producing districts are Dalmatia, Lower Austria, 

the Northern Tyrol, Styria, and Istria. The character of the Austrian 

red wines is lighter and cruder than those of France, while the white 

wines, in respect to quality, are inferior to those of the Rhine, but pos- 

sess a larger quantity of alechol than either those of the Rhine or the 

Moselle. 
Among the finest and most celebrated Austrian wines stands the 

Véslaner, while of the Hungarian the Tokay and Paluggay are the 

most noted. 

The phylloxera app eared in Austria in 1872 in the gardens of Kloster- 

_ heuberg, near Vienna, from some vines imported from Germany for ex- 

perimentation. Chemicals were first employed; sulphuret of carbon 

placed about the roots of the infected vines, but without avail. Flood- 

ing was then tried with like results, and finally the total destruction of 

the vines growing in the infected district was enforced bylaw, but with- 

out satisfactory results, as the phylloxera was found several years after 

the destruction in a living condition upon the roots of the vines. So 
that the plague is extending from year to year, until in Austria in 1883 

there were 4,000 vineyards, aggregating 612 hectares, infected. 

_In Hungary during the past several years experiments have been 

made with imported American vines, with great success it is affirmed, 

but the Austrian Government until now has refused all applications for 

permission to import American vines, on the ground that insects equally 

dangerous to agriculture might be imported with them ; consequently 

only the seeds of the proper varieties of grapes have as yet been im- 

ported and planted in Austria proper, but the growth is so slow that 
the result can not yet be declared. 

Unfortunately there seems to be a difference of opinion, and probably 

of interest, among the experts of this country in regard to the importa- 

tion of American vines, for while one party cry out loudly against the 

arbitrary action of the Government in refusing the introduction of the 

American vines, which they claim to be the only salvation for the de- 

caying wine industry of this country, the other party as violently attack 

the projected move, and deny that success has attended the same either 
in Hungary or in France. 

COMMERCE OF WINE AND ARGOLS. 

The importation of wine into Austria-Hungary in 1883 was 4,167 tons, 
valued at 1,492,552 florins, against an export of 40,818 tons, valued at 
7,555,938 florins. 

The prices of the imports were taken at 26 florins per hectoliter in 
barrels, 50 florins per hectoliter in bottles, and 100 florins per hectolitor 
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for champagne, while the prices for the exports of these classes were, 

respectively, 18, 50, and 70 florins. 

The imports and exports of wines during the last five years, 1878-82, 

were as follows: 

Tmports. Exports. 

Years. Quantiti Qnantiti 
uantities Be nantities bod = Value in sil-| ; 4 Value in sil- 

in metrical . in metrical centners,* ver florins. Gentners: ver florins. 

39, 409 1, 509, 883 410, 427 9, 150, 777 
80, 271 1, 311, 270 438, 213 8, 852, 684 
32, 912 1, 236, 816 905, 841 15, 589, 957 

106, 680 1, 888, 980 434, 674 7,105, 068 
: 91, 268 1, 898, 735 222, 140 5, 125, 267 
1 

*One metrical contner=100 kilograms—220.46 pounds avoirdupois, 

The origin of the wines imported to this country can not be definitely 

given, except for the champagne which came from France, via Germany, 

to the amount of 5,346 hectoliters in 1882 and 4,284 in 1883. 

Of the total importations of wine in 1882, 21,388 metrical centners 

crossed the German frontier, 8,867 the Roumanian, 4,933 the Servian, 

2,103 the Italian, 1,846 via Trieste, and 185 via Fiume and other ports. 

Of the exports 182,477 metrical centners crossed the German fron- 

tier, 85,938 passed out by Fiume and other ports, 62,708 by Trieste, 

37,625 passed over the Italian frontier, 13,690 the Swiss, 13,297 the 

Roumapian, 9,477 the Russian, and 4,994 the Servian. 

Wines to the value of about $50,000 are shipped annually from this 
country to the United States. It is affirmed also that large quantities 

of red wines are sent from Hungary to France to be manufactured into 

claret, etc., and the large quantities shipped from Fiume and Trieste 

would seem to give credit to the charge. 

The quantity of raisins and dried currants imported into this em- 

pire is very considerable, amounting in 1882 to 6,991 tons, valued at 

2,473,682 florins, on which a duty of 711,744 florins gold was paid, be- 

jng at the rate of almost 30 per cent. They entered almost entirely by 

the port of Trieste. 

The duties on wines imported into Austria-Hungary at present, ac- 

cording to the general tariff law May 25, 1882, are as follows: In casks 

or bottles, 20 florins per 100 kilograms. Italy and Roumania, however, 

enjoy special privileges by virtue of conventional tariffs for the frontier 

traffic, by which they pay respectively 3.20 florins and 5.26 florins per 
100 kilograms in place of the 20 florins of the general tariff. 

Champagne pays by the general tariff 50 florins per 100 kilograms, 

but the recent commercial convention with France reduced the duty on 

French champagnes to 40 florins per 100 kilograms. 

The total amount of duties collected on wines in Austria-Hungary 

1564 ——26 
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during 1882 was 552,144, against 362,316 florins in 1881, and 365,881 

florins in 1880. 
The commerce in crude tartar or argols has become very important of 

late years; the exports amount annually to over 1,000,000 florins. The 
following table gives the quantities and values of the imports and ex- 

ports during the last five years, 1878-82: 

Imports. Exports. 

Years. 

Quantity.| Value. | Quantity.| Value. 

Met. cent.| Florins. | Met.cent. | Florins. 
3,651 | 310, 335 11,505 | — 1, 035, 450 
4,745 | 403, 325 12, 362 1, 112, 580 
4,352 | 348, 160 15, 572 1, 32.3, 620 
3,157 | 220,990 8, 826 661, 950 
4,069 | 264,485 4, 849 339, 430 

The shipments of argols were made almost entirely to or through Ger- 

many, amounting in 1882 to not less than 11,188 metrical centners. Con- 

siderable quantities of these, however, were in transit to the United 

States, as the value of the invoices of argols authenticated by the con- 

sular officers in Austria-Hungary during the last three years shows large 

increase, being as follows: In 1881, $174,537 ; in 1882, $254,041; and in 
1833, $342,445. 

PRICES AND CONSUMPTION. 

The average import and export prices of wines, as estimated by the 

Central Commission, are respectively about 40 florins and 20 florins per 

hectoliter, being equal to $1.60 and 80 cents per gallon. 

The prices at the vineyard cellars generally run from 12 to 15 florins 

per hectoliter for the ordinary red and white wines, and from 25 to 40 
florins for the finer qualities. 

The prices at which the various wines are retailéd for consumption 

are so varied as almost to defy any approximate average price; but it 

must range somewhere between 75 kreutzers and 1 florin per bottle, con- 

taining about four-fifths of a quart, to the end that the average price 

of a gallon of wine in Austria-Hungary may be set down at 81.50. 

The average annual production of wine during the last five years is 

given at 6,954,934 hectoliters, the importatiou at 60,088 hectoliters, and 

the exportation at 482,259 hectoliters, leaving for consumption an an- 

nual average of 6,532,763 hectoliters, equal to 172,595,598 American 
wine gallons. 

If, therefore, the average price stated above be not excessive, which 
can hardly be the case, the total annual average valueot the consump- 
tion of wine in Austia-Hungary amounts to $259,000,000, equivalent to 
a pro rata of $7 per year for each inhabitant. lf to this amount we 
add the value of the beer annually drank in Austria Langary, 12,000,000 
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hectoliters, equal to 317,000,000 wine gallons, valued at $79,000,000, we 

have a grand total of $338,000,000 as the value of the wine and beer 
annually consumed in the Austro-Hungarian Empire. 

JAMES RILEY WEAVER, 

Consul- General. 
UNITED STATES CONSULATE-GENERAL, 

Vienna, April 8, 1884. 

FRANCE. 

SOUTHERN FRANCE. 

REPORT? BY VICE-CONSUL MARTIN, OF MARSEILLES. 

[Republished from consular reports, No. 414.] 

Climate, soil, etc.—The climate of that part of France which is washed by 

the Mediteranean can be placed among the most pleasant in the world. 

Extreme heat and cold are alike unknown, and while under the influence 

of regular sea-breezes the thermometer rarely shows a temperature of 

more than 80° or 86° Fahrenheit in summer, the winters are remarkably 
mild, and snow and ice are in fact a rarity in the country. On the other 
hand, drought is exceptionally severe, and in the warm season months are 

sometimes passed without a drop of rain to moisten the parched ground. 

The water streams are mere torrents, which can not supply any water 

for irrigating purposes in the dry season, and, when swollen in the fall 

by frequent floods of rain, rush impetuously to the sea, carrying away 
large quantities of the light vegetable earth, in the place of which they 
leave rocks and pebbles brought down from the steep barren hills with 
which the country is covered. 

The soil is generally light and stony, calcareous or argillaceous, some 

times granitic or schistic. Frequent and strong winds from the north- 
west sweep across the country, and, being cold and dry, are extremely 

injurious to agriculture. 

For all these reasons the modes of cultivation and the produce of the 

soil are widely different from what they are in the other parts of France. 

The culture of grain, so largely predominant elsewhere, is here confined 

to a few plains and valleys that are favored with means of natural or 
artificial irrigation, and is entirely inadequate to the demands of local 

consumption. Arbustive culture, on the other hand, is extensive, and 
furnishes the country with most of its revenue. The olive tree, which 

is not cultivated beyond a compartively short distance from the Medi- 

terranean shores, and the vine, which is more extensively grown in 

these than in any other parts of France, stand foremost in that branch 

of agriculture. 
Varieties, —In a general way, vines in this country can be planted in 
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any sort of ground, without regard to altitude, declivity, or distance 
from the sea. Still it is a well-established fact that better results are 

obtained in valleys and plains as to quantity and on hill-sides as to 

quality. In other words, wine being the chief object of vine-culture in 

this country, the produce of hill-side vineyards will be less abundant, 

but obtains higher prices for its superior flavor, richness, and strength. 

As for the nature of the soil, every different ground appears to be 

better adapted to the different varieties, numbering three hundred or 

nore. A complete enumeration of these varieties would be tedious and 

of little interest, and I shall confine myself to a brief description of the 
varieties mostly to be found in southern France. 

The “ Mourvedre” or “ Mourvedu” thrives best on calcareous soil, 

with a thin layer of vegetable earth and a substratum consisting of 

crackled rocks. Each plant can then give as much as five pints of a wine 

that is substantial, of a rich color, with a slight tannic flavor, contain- 

ing about 11 per cent. of alcohol. The grapes are sweet, black blue, 
round, rather small, and more or less thick on the bunch. In this coun- 

try they come to maturity in the first days of September, and do not 

rot as easily as other varieties. The “Mourvedre” bears fruit on its 

third year, comes into full bearing on the sixth, and is fruitfal after that 
as long as it lives, viz, from forty to one hundred years..- 

The ‘‘ Grenache” has a preference for hillsides aud dry and gravelly 
soil; it thrives on all kinds of ground, provided they be free from 

dampness ; it is more sensitive to cold than the Mourvedre, and can be 

killed by a temperature of 17° Fahr. There are two varieties of Gre- 

nacbe, the black and the white. The white produces good fruit for the 
table, and a kind of white wine that is much esteemed. 

The ‘“‘ Peconi touar” is remarkable for its durability and abundance 

of produce. It gives the best returns on rocky hillsides and meager 
soil, but does not bear fruit until the fifth or sixth year. As the wine 

produced is light in strength and color, the grape, of a black purple hue, 

is generally mixed with the fruit of other varieties in the preparation of 

wine. 

The “ Aramon” or “ Ugni noir” only thrives in loamy soil, and must be 
extensively cultivated. 1t produces large quantities of a wine that is 
light, poor in alcohol, does not keep long, and suffers much from trans- 
portation: 

The “Brun fourca” is mostly cultivated on hill-sides or in dry, grav- 
elly, or stony land. The grape, which is large, elongated, of a bluisb- 
black color, is not fit for the table, and must be mixed, for the making 
of wine, with other grapes richer in sugar andtanvin. The production, 
which begins in the third year, increases as the plant advances in age. 
On favorable soil it. reaches the quantity of three quarts of wine for 
each plant. 

The “Carignau” or “ Monistel” must be planted on high, substantial 
ground, free from dampness, 1 begins to bear fruit on the second year, 
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aud produces a spirituous wine that keeps well; improves with time, 

and stands transportation remarkably well, but is somewhat rough to 

the taste. The vine is apt to suffer from oidium. 

The “ Picardan” is one of the most productive varieties cultivated in 

this country. The best results are obtained in rich, pebbly, consistent, 

high land. Dampness is rather beneficial to the plant. The grapes are 

lare, elongated, fleshy, sweet, and very palatable. The wine produced 

is of a fine red color, mellow. It possesses a pleasant flavor, with a 
smack of the fruit, and keeps well. 

Owing to the general preference given by the consumer of this coun- 

try to red wine, the white varieties are but little cultivated, and the 

grapes are generally consumed fresh. Still the number of these vari- 

eties is large, and I shall only mention those that are most common in 

the country. The “ Ugni blanc” is one of the few white varieties that 

are grown in view of wine-making, owing to the small size of the grapes. 

In low and rich land the quantity produced is larger and amounts to 

an average of two quarts for every vine. On high, stony, or gravelly 

ground, on hill sides, the quality is much superior, and the wine pro- 

duced commands much higher prices than that of the plains. The plant 

thrives better near the sea-coast, where it is less affected by cold. The 

other varieties, ‘Clairette,” “‘Colomband,” “Mavorguin” or “ Marseilles 

plant,” and ‘‘ Muscat,” are generally vultivated on hill-sides, and their 

produce is sent to the market for table use. The Muscat grape is only 

turned into wine in one district of the department of Hérault, that of 
Lunel and Frontignan. 

Pla tation and eultuve.-In this warm and dry climate it is necessary 

to break up the earth to the depth of 2 or 3 feet; the time when this 

preparatory work is performed varies according to the nature of the 

soil. It can be done on high and dry ground before the rainy season 

sets in, and even in summer; for low and damp soil it is preferable to 

wait until the heavy fall rains are over and delay the operation until 
March or April. 

When the ground has been previously planted with vines, itis a gen. 

eral custom to allow it to rest for a number of years, varying from one 

to two for strong, consistent, fertile, or clayey soil, and for a longer 

time in sandy, light, permeable land. Lucern or other leguminous 

plants are raised in the interval, but the culture of wheat should be 

avoided, as it deprives the earth of much of the gluten which is neces- 

sary to the grape from which wine isto be made. When the ground has 

been properly prepared the vines are planted in the form of cuttings or 

young plants raised in nurseries. The latter grow faster, but vines that 

have grown from cuttings appear to do better in the long run, espe- 

cially when they have been taken from vines twenty or twenty-five years 

old. Slips can be kept for some time before being planted, but must 

then be allowed to soak in water for some days. 

The time and depth at which to make the plantations are also regu- 
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lated by the nature of the ground. In dry and high land winter is 

the most favorable season; in low and moist ground the middle of 

spring is preferable. The depth generally adapted is that of 23 feet 

in dry and light soil, 20 inches in medium land, and 13 inches in rich, 

damp earth. In this country, where vines are grown in bushes and 

without the support of poles, no other care is taken of the vineyard 

for the first year beyond that of keeping it clear of weeds by tilling 

and hoeing. After the first year the first pruning takes place. Only 

one branch is left on the stem, generally that which is nearer to the 

ground. It is well established that a short stem helps maturity to a 

great extent, but as on the other hand the plant is made by it more 

liable to rot and frost, the above rule is only followed on hillsides or 
. dry land; in valleys and low, damp land the branch which is left on 

the plant is selected at a distance of 12 to 14 inches from the ground. 

In all cases that branch is itself pruned short and left with two or 

three eyes only. Every year after the first a new branch is left on the 

stem, but the total number is rarely over four or five. The guiding 

rule for pruning is that branches shooting from the stem are unpro- 

ductive and should be cut close to the stem. The fruitful sprigs issue 

from one-year-old branches. Each eye of these sprigs generally pro- 

duces two bunches of grape and one shoot. The quantity of eyes that 

should be allowed to remain on the vine depends largely upon the 

nature of the soil and the strength of the plant; the number on a full- 

grown vine varies from 12 to 24. There is no generally adopted time 

for pruning, every vine-grower using in this respect his own judgment. 

It ordinarily takes place between the months of January and March, 

and is followed immediately afterwards by a first plowing, which 

after a few days is completed by a second hoeing; the same operation 

is repeated in April and May; and, in the best-conducted vineyards, a 

third time in June. The culture should always be applied with great 

care, and never exceed the depth of from 10 to 12 inches, for fear of 
hurting the roots. 

There are but very few districts in this region where an abundant 

supply of water can be obtained, and the vineyards are in consequence 

rarely irrigated. When practicable, water is brought into trenches 
that run along the rows of vines, but never in excess, as it is well aseer- 

tained that moisture, while improving the yield as to quantity, is detri- 

mental in a large measure to quality, and makes the vine much more 
* sensitive to frosts and cold weather. 

Fertilizers.—In new soils the vine can easily dispense with fertilizers 

of any kind for thirty years or more; it is even claimed by some good 

cultivators that an addition of virgin earth or calcareous marl prove to 

be the best fertilizers. Still the custom is prevalent to use stable dung 

at the rate of 12 tons per acre, applied once in from four to six years. A 

ton per acre of horns, woolen rags, or oil-cakes, which are abundantly 

imported or produced at Marseilles, is frequently used as a substitute. 
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Horns and rags remain effective for five years, oil cake for two only. 
-. Whatever may be the manure employed, it is customarily buried in fur- 

rows cut between the rows of vines. These rows are generally from 34 

to 5 feet apart, and the same distance is kept between each plant in the 

row, but in some parts of the country a larger space frequently exists 

between the rows. The intervals thus intervening are then devoted to 

some other culture, wheat in most cases. But it has been found ont 

that the system proves injurious to both cultures, and it has been aban- 
doned to a a great extent. 

Yield.—Grapes are never dried in this country, except by such farmers 

as do not have a suflicient number of vines to enable them to undertake 

the making of wine, or are too far away froma consuming center where 

they could send to the market the small quantity of fresh grapes pro- 

duced on their farm. The method followed by such farmers is very 

simple: The grapes are dipped in boiling water and exposed to the rays 

of the sun for eight or tendays. The raisin thus prepared can not com- 

pete with that imported here in large quantities from Spain, and the 

amount produced is consequently insignificant. 

Railroad facilities have made it possible to dispose of a certain quan- 

tity of fresh grapes at paying prices, but still the great object is the 

production of wine. In consequence, all the calculations made regard- 

ing the yield, value, and cost of crop depend upon this production, 

which is regulated by so many circumstances that it can not easily be 
established on a fixed basis. 

While the cost is submitted to little variation, between the sums of 

300 and 400 frances per hectare ($24 to $40 per acre), including the 

purchase of manure, sulphur (as a preventive against oidium), and the 
making of wine, the yield is entirely subject to the weather throughout 

the year, as is the value to the quotations of the wine market. It is 

generally conceded that one acre of vines can produce from 200 to 400 

gallons of wine, and that the cost of cultivation takes up one-third of 
the proceeds. 

Diseases.—Many causes can affect the yield and value of the crop. 

Amongst those of frequent occurrence are atmospheric influences, early 
spring frosts, that blight the plant and leave no other remedy than the 

cutting of the stem on a level with the ground to let the new sprouts 

grow from the roots, or the uprooting of the whole plant, which is 

either replaced by a new one or, more rarely, by means of “ provining,” 

that is, forcing into the ground one of the long branches of the next vine, 

Extreme drought prevents the growth of the grapes in size and quan- 

tity, but improves the quality of the wine wonderfully, according to the 

common saying, ‘‘A year of drought is a year of good wine.” <A wet 

season, on the contrary, brings abundance of wine, but impairs the 

quality, so that in many instances the wine is unsalable and must be 
turned into aleohol. 

The vine also suffers from nrizny parasitic insects or diseases. Few 
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of these ever produce disastrous effects except oidium, phylloxera, and, 

more lately, mildew. 

Oidium, which at a time endangered the future of the French vine- 

yards, has been and is still successfully counteracted by the use of flowers 

of sulphur. They are mixed with an equal quantity of plaster, or a 

smaller proportion of lime, and carefully sprinkled on the young leaves 

once or twice before the ripening of the grapes. The wine-growers of 

this country, who could procure flowers of sulphur at low rates from 

the important refineries of Marseilles, were in the end benefited by the 

appearance of the disease, as it opened for the abundant but inferior 

wines produced in this region a more extensive market, and brought 

about a decided advance in the prices, which had been as low as 6 
franes per hectoliter (8 cents per gallon). When the rates of 20 and 30 

franes per hectoliter could be obtained the production of wine increased 

in a remarkable measure. In 1874 the seven departments of Bouches- 

du-Rhéne, Gard, Aude, Hérault (the production of which alone 

amounted to 13,000,000 hectoliters), Pyrénées-Orientales, Var, and 

Vaucluse, forming this consular district, contributed more than two- 

thirds of the total production in France. 

It was just then that phylloxera made its appearance and raged in 

this district, where it worked its more pernicious effects. Many vine- 

yards were entirely destroyed, all were attacked, and an idea of the ex- 

tent of the damage can be formed from the following table, giving the 

area plauted in vines in thousands of acres and the production of wine 

in thousands of gallons, in each of the seven departments, for the three 
periods 1856-60, 1866-70, 187680: 

1856-'60. 1866-70. 1876~'80. 

Department. Surface |Production,| Surface |[Production,| Surface |Production, 
cultivated, | 1,000 gal-| cultivated,} 1,000 gal-| cultivated,| 1,000 gal- 
1,000 acres.| lons. 1,000 acres,} ons. 1,000 acres.} lons. 

BUG cioscesrccmiciain ase sete cee s 175 17, 013 200 44, 486 279 85, 565 
Pyrénées-Orientales .....-.. 11 7, 535 131 16, 062 161 34, S44 

érault 390 108, 228 524 362, 636 363 143, 576 
Gard snvexsiscessccsvecwsmeny 198 30, 379 222 50, 192 54 5, 468 
Vaucluse ! yee 6, 393 74 10, 435 30 1,479 
Bouches-du-Rhén af 108 11, 040 114 10, 540 67 2, 747 
WUE scaierdieteras ance areetwrmieelandin 200 20, 341 185 23, 564 161 12, 733 

In this connection the following table of importation and exportation 

at the port of Marseilles may be a more striking evidence of the vicissi- 

tudes undergone by the production of ordinany wine in southern France: 

1862. 1867. 1872, 1877. 1882, 

Importation. .-.....02--. 00.2. gallons.. 185, 206 263, 563 | 1,605,202 | 1,308,355 | 13, 175,188 
Kxportation. ..........-.....0. gallons.. 207, S44 | 6,045,848 | 7,806,198 | 5,719, 651 4, 602, 899 



THE VINE IN SOUTHERN FRANCE. 799 

The emotion created by the ravages of phyltoxera was immense, and 

the French Government instituted a prize of 300,000 francs to be 

awarded by a special committee sitting at Paris every year to examine 

into the progress of the disease and that made in counteracting its effect. 

In its last sitting, which took place this year, the committee decided 

that submersion, sulphide of carbon, and sulpho-carbonate of potas- 

sium should again be recommended for the year 1884, and admitted 

that it would be well to use American vines as “ graft bearers,” partic- 
ularly the Riparia, Solon, York, Madeira, and Jacquez. It finally de- 

cided that the prize of 300,000 francs should once more be reserved, as 

none of the remedies so far invented were of a sufficiently effective 

. character to justify its being granted. 
As I have already remarked, there are but very few places in this 

region which can dispose of a sufficient supply of water to make the 

submersion system available. 
The appliance of sulphide of carbon is costly, and although it has 

proved an efficient preventive, it does not appear to possess marked 

curative efficiency. In consequence, the planting, of American vines 

has met in this part cf the country with general favor, and it is ex- 

pected thatin a few yeats hence all the vineyards that have been 

destroyed will be renovated by means of American plants. 

Most satisfactory results have been obtained wherever the experiment 

was made. M. Reynaud, our consular agent at Toulon, informs me that 

he planted several acres of his property with Riparia and Jacquez vines 

on which he grafted the French varieties previously grown on the same 

soil. After three years, he reaped 3,360 liters per hectare (a result some- 

what superior to the average) of a wine that was in all respects the 

same as was formerly produced by the original French plants. His 

plantation does not suffer in the least from phylloxera, but requires 

more cultivating and fertilizing than the French vines. 

Mildew.—It was not until last year that mildew caused noticeable 

damage in the vineyards of France. No means have yet been found 

out to counteract the disease. In fact very little is known so far about 

it and the conditions under which it propagates. It has been noticed 

that vines planted near the sea-shore were more liable to it, and the 

prevalent opinion is that mildew is caused by a persistence of moderate 

moisture in the atmosphere, which is of very rare occurrence in this eli- 

mate, except in the month of September. As the crops have already 

come to maturity by that time, and the disease seems to attack the 

leaves only, no great anxiety is felt here concerning it. 

Wine-making.—The making of wine is, in the southern region of 

France, carried on in the most simple method. A dry, sunny day is 

selected, when practicable, for the picking of the grapes, which must be 

ended before sunset. All the grapes are placed, just as picked from 

the vine, in immense wooden or masonry vats of from four to six thou. 

sand liters’ capacity, and trampled under the feet of a number of men 
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sufficient to permit of the operation buing completed in one day. The 

“must” is left to ferment in the vats some eight days, and then de- 

canted into barrels, which are not bunged until fermentation has stopped, 

that is, forty or fifty days. 
As the producer generally sells his wine at once to the merchant, he 

does not submit it to any of the many manipulations that take place in 

the traders’ cellars. 
The only practice in force is to sprinkle the top layer of the grapes in 

the vats with a small quantity of plaster, which, it is claimed, gives to 
the wine a better color and a slight degree of astringency necessary to 

its preservation. 
J. 8. MaRrin, 

Vice-consul. 

UNITED STATES CONSULATE, 

Marseilles, March 1, 1884. 

. CHAMPAGNE. 

REPORT BY CONSUL FRISBIE, OF ‘RHEIMS. 

[Republished from Consular Reports No. 414.] 

I have the honor to acknowledge the receipt of Department’s circular 

dated December 4, 1883, with interrogatories regarding grape culture, 

methods of cultivation, etc., in the best conducted vineyards, and the 

method in practice for raisin culture; which interrogatories have been 

prepared and submitted at the request of some of the leading fruit- 

growers of California. I realize that the subject is one of considerable 

importance, and shall be glad if I can furnish anything of interest and 

profit to the great industry centered in the cultivation of the vine in the 

United States. In the first place, however, I am estopped from giving 

any information regarding raisin culture from the fact that no grapes 

are grown in this consular district for that purpose, the climate and 

soil not being suitable. 

The vineyards here are cultivated and the grapes grown for the ex- 

clusive purpose of manufacturing champagne sparkling wine, the best 

growths always being used for that purpose, the manufacture of table 

and dessert wines for commercial purposes having entirely ceased in the 

champagne district. 

Recognizing the importance of the cultivation of the vine and the 

manufacture of its product to a large class of cultivators in the United 

States, soon after my arrival at this consulate I began an earnest study 

of the subject, and in the spring of 1882 I communicated to the Depart- 

ment, in three separate reports, the results of my investigations, which 

were soon after published in the monthly consular reports. In those 

veports I wrote all there was to be written on the subject, in so far as I 
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could inform myself at the time, and I have really learned but little 
new or interesting touching the matter since. However, as a greatly 

increased interest seems to have sprung up among all classes of our 

people within a short time past in regard to the importance and value 

of consular reports, and as very many are now interested readers who 

never read them before, and as the reports now called for are for the 
special benefit’ of a class of interested cultivators, I have thought it 

well for me to go back to the minutes of my study of the subject two 

years ago and give our California friends and other vine-growers a re- 

cast of what I then learned about the cultivation of the vine in the 

champagne district and the manufacture of its product, together with 

such new facts as I shall be able to give, believing that it will now come 

under the notice of many new and appreciative reaters. 
As far as the champagne country is concerned there can be no doubt 

that the vine has been cultivated since the most remote times, the dry 

and chalky soil of the surrounding hills and valleys being specially 

adapted to the cultivation of the vine. The cultivation of the vine in 

the province of Champagne, in the department of the Marne, and par- 

ticularly in the districts of Rheims and Epernay, ‘is, according to the 

most reliable authorities, of very ancient date. One writer says: “Strong 

men, we know, lived before Agamemnon, and strong wine was made in 

the fair province of Champagne long before the days of the sagacious 
old monk, Don Perignon, to whom the world is indebted for the spark- 

ling vintage known under the now familiar name of champagne.” Cato 

the elder informs us that in his day vine plants were brought into Italy 

from Gaul; and Cicero, in his speech on behalf of Fonteius, refers to the 

ereat trade in wine carried on by the Gauls, of which at that time 
Rheims was the capital. 

Domitian ordered all the vines in Champagne to be uprooted and 

destroyed. He had an idea that the culture of the vine caused people 

to neglect that of cereals and general agriculture, and he also feared 

that the desire of drinking wine would attract the barbarians to the 

country. It was not until about two centuries later (280 A. D.) that 
they were replaced by the Emperor Probus. 

There are several groups of low hills situated on the banks of the 

Marne and the Vesle, possessing a light, shallow soil, and with a per- 

vious understratum principally composed of Tertiary layers and of chalk, 

with a mixture of silica and light clay, combined with a varying pro- 

portion of oxide of iron. These groups of hills are finely situated for 

sunshine, and of very little good for the cultivation of other vegetable 

produce. Such advantages as these seem to point to a special provision 

of nature for the cultivation of the vine. Poor, sometimes even barren 

soils, so long as they are easily accessible to air and water, are, as 

every one here will tell you, quite sufficient for its growth. 

If the first attempts at cultivation were crowned with success, still it 

was not till a comparatively recent date, which we may fix at the last 
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quarter of the preceding century, that this indastry sprang iuto in- 

portance. It was, indeed, from this time, that champagne wines, already 

renowned for their fineness and lightness, began to be the object of new 

experiments. These resulted in a gradual increase and improvement 

in vine-growing and to the perfecting of the produce. 

Sixteen thousand five hundred hectares (about 40,700 acres) are at the 

present time devoted, in the department of the Marne, to the cultivation 

of the vine. In each district the nature and situation of the soil, and 

more especially the experience of vine-growers, partly founded on tradi- 

tion, have led to the adoption of different kinds of vines and various 

modes of culture. 

Unquestionably the finest grapes are produced in the hilly regions in 

the neighborhood of*Rheims and Vertus. The wines coming from the 

slopes of these hills have long been celebrated ; the first under the name 

of river wines, and the second under the name of hill wines ; but this dis- 

tinction has nearly ceased since the appropriation of wines of a certain 

quality for the manufacture of sparkling champagne. 

The most renowned vineyards extend— 

1. Along the right bank of the Marne from Mareuil to Damery. 

Along the line of railway from Paris to Rheims, the traveler sees on his 

left in succession the fertile hills of Damery, Cumiéres, Hautvillers, 

Dizy-la-Riviére, and Ay. Further on, as the line curves, those of Ma- 

reul, Bouzy, Ambonnay, and Trépail come into view. 

2. On the slope which faces the Vesle and the city of Rheims are the 

not less prosperous ones of Villy, Mailly, Tillery, Verzenay, and Verzy. 

3. On the left bank of the Marne, 4 or 5 miles from the railroad and 

the river, lie the celebrated vineyards of Epernay, Pierry, Cuis, Coemanl, 
Le Mesnil, and Avize. 

Not far from these vineyards, from which are made the sslabeatea 

champagne sparkling wines, are others of less pretensions, which 

produce red table wines of some value. In the districts of Chalons, 

Vitry, and Ste.-Menehould, only wines of less value are produced, which 

are seldom used in the manufacture of champagne. 

In these different localities the principal kinds of wines grown are: 

White grapes, épinette, or the white morillon, and the large vert-doré 

of Ay; red grapes, the pineaux, and among them the small vert-dore, 
distinguished by its compressed, irregular bunches of middling-sized 

grapes, by its large leaves, somewhat rough on the upper and smooth 

on the under side, lobed, and but little indented. The épinette is a pro- 

lific bearer, and its round, transparent berries, which hang in no very 

compact clusters, are both juicy and sweet. It ripens much earlier than 

either the other varieties. The vert-doré is robust and productive, but 
yielding a less generous wine than the pineau, the plant doré of Ay, and 

the berries of which are dark and oval, and very thin-skinned, and re- 

markably sweet and juicy. 

One variety is the plant gris, or burot, a somewhat delicate vine, whose 
fruit has a brownish tinge, and yields a light and perfumed wine. 
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There are several other species of vine of second rank, cultivated in 

the champagne vineyards, notably the common meunier, or miller, bear- 

ing black grapes, and which derives its name from the circumstance of 

the young leaves appearing to have been sprinkled with flour. There 

are also the black and white gonais, the meslier, a prolific white variety, 

yielding a wine of fair quality ; the black and white gamais ; the tour- 

lon ; the marmot, and several others. 

These second-rate vines produce in abundance the wines which were 

formerly reserved by the vine-growers for their own consumption, but 

which are now used by not over-nice speculators to mix with their 

superior wines. It is but fair to say, however, that these second-rate 

vines are rapidly disappearing, and vines of the first class taking their 
place. 

On the hills around Rheims and Vertus the method of low cultivation. 

prevails, whilst tall vines are almost exclusively grown on the hills of 

Chateau Thierry. These widely different methods are said to be re- 

quired by reason of the different nature of the soils. Along the course 

of the Marne the vine grows on a shallow, dry soil, receiving and re- 

flecting nearly the whole of the suu’s rays. The mode of culture em- 

ployed allows of the assimilation of the vines to a sort of trellis-work, 

the trunks of which are in the ground, while the bearing branches grow- 

ing up from them extend along the face of the soil just the same as if 
they were trained on a wall, only in this case the face of the soil repre- 

senting the wall. On the hills of St. Thierry, on the contrary, the sit- 

uation is less favorable, the soil being richer, deeper, and more humid ; 

hence the need of a higher growth and a special mode of cultivation. 

The vines are almost invariably planted on rising ground, the lower 

slopes, which usually escape the spring frosts, producing the best wines. 

In the champagne country the vine, whether cultivated on the high 

or low method, becomes productive as the result of the most minute, 

incessant care and attention. In the locaiities where it is almost the 

only industry, it involves during the whole year a series of operations 

which employ the greater part of the population. According to the 

statistics the hands employed are about equal in number to the hectares 

of land in cultivation, and an average of one vine-dresser for every 22 
acres of cultivated land. 

The various operations required in cultivating the vine are performed 

by the owners or vine-growers, properly so-called, or by laborers em- 

ployed by them, who are to be hired at wages which vary according to 

the urgency of the work. 

The heads of the great champagne houses are as a rule proprietors, 

in one or more localities, of extensive vineyards. They possess also a 

large wine-making establishment, and retain a regular troop of vine- 
dressers, whom they lodge and employ by the year. 

Pruning, tilling, propagating by layers; bedding, hoeing,’ propping, 
pruning and nipping the buds, and making storehouses are the principal 

~ 
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operations of these workmen from January to September, when the har- 

vest is made. At this season they conduct the vintage ; then, when the 

wine is made, and the vine props pulled up, they profit by the fine 

weather at the end of autumn, and in the winter, by manuring, digging 

ditches, charring or sulphating the poles, etc. 

For the champagne vine-dresser the year begins directly after St. Vin- 

cent’s day ; that is, at the end of January or the first half of February. 
At this date, if the weather be fine, operations are begun by pruning. 

At Ay and Dizy all the large vines are pruned on two stems; but mid- 

dle-sized and small ones on a single stem, preserving one “ eye” more. 

At Avize, Cramant, and Verzenay they are trained on a single stem, 

but a much longerone. Itis also towards the end of February that the 

twigs that have been cut off are gathered into bundles, either to be burnt 

or to be sorted out and kept for slips. In March the first work is done 

on the vine, when the first digging is done. If it were done earlier, 

there would be the inconvenience of the soil being too hard; and if later, 

the danger of losing the young shoots, so tender and so slenderly at- 

tached, by want of attention mainly on the part of hired work people. 

In this month, too, the vine is usually rebedded, which is done by sur- 

rounding the plant with earth as high as the new shoots of the year; 

but in some places this is done by leaving a cutting of the year before 
out of the ground. This work is done with a hoe, the workman digging 

a small hole under the stem, which he then lowers by pressing on it 

with his foot, and then fills up again with fresh soil. 

In April these operations are continued. It is also in this month, if 

the weather be favorable, that the making of layers is begun. In order 

to do this a ditch is dug, or perhaps was dug the season before, 20 cent- 
imeters (about 10 inches) deeper than the roots of the parent stem, and 

a layer of well mellowed earth taken from the surface soil is placed 

there; then a horizontal layer of cuttings, prepared for the purpose, is 

inserted on the parent stem and is covered with tresh soil taken from 

the bottom of the trench. This method of propagating the vine (the 

bedded plant being destined to separation from the parent stem) has 

the advantage of rapidly producing new sources of production, and is 

jn general use in the champagne district. It is also during April that 
the propping of the vines is commenced, the vines being supported by 

stakes, usually of oak, and as a close system of plantation is followed, 
no less than 24,000 stakes are required on every acre of land. These 
stakes aré set up by men and women, and au expert laborer, it is said, 

will set as many as 5,000 of them in the course of a day. 

. In May, if the season is early, it is convenient to give the first nip. 

ping to those branches which grow too rapidly. About the 25th, when 
there is nolonger any fear of frost, the ground is plowed (or delved) again. 
This light work, which is needed to get rid of pernicious weeds and 
vegetation, is performed with » hoe or weeding-hook. This is bestdone 
in dry weather, and should not be done after rain or heavy morning 
dew. 
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Toward the end of May, and especially about the beginning of June, 

commences the training of the vines. All the branches of the same 

stock are tied by the same band to the supports (stakes). Itis the cus- 

tom to cut off the shoots which do not reach the ligature at a leaf above 

the last grape, and to cut off short those which do not show any sign 

of fruit. After the vines have been secured to the stakes and have been 

carefully hoed around their roots the tops are broken off at a shoot to 

prevent them from growing above the regulation height, which is 

usually from 30 to 33 inches. 
The cultivators regard the numerous stakes which support the vines 

as affording some protection against the dreaded white frosts of spring, 

but I think there can be placed but little, if any, reliance in such a 

source of protection. These frosts invariably occur between early 

dawn and sunrise, and, to guard against them, some cultivators place 

heaps of hay, refuse, dead leaves and branches, ete., about 6 or 7 rods 

apart, taking care to keep them moderately damp to prevent too rapid 

combustion. When a frost is feared the heaps on the side of the vine- 

yard from whence the wind blows are set on fire, and the dense smoke 

spreads over the vines, aud is said to produce the same results as an 

actual cloud, warming the atmosphere aud converting the frost into 

dew. In case there is no wind blowing, all the surrounding heaps are 
set on fire and the desired effects obtained. There are other methods 

of protection against frosts employed, such as roofing the vines over 

with a straw matting about 14 feet in width and in rolls of considerable 

length, etc., but the system of creating a dense, warm smoke, as stated, 

appears to be most in favor. 

Besides the plowing, which a good cultivator is never afraid of re- 

peating too often at this season, it is useful toward the end of June to 

give the ground a second delving. This second digging over (it is gen- 

erally finished by the first week of July), it is well to prune the lower 

“eyes” which have sprouted since the first operation of the kind, it 

always being considered desirable and important to prevent, so far as 

possible, the growth of superfluous woody matter, which tends to draw 

nourishment from the growing fruit and injure its development. This 

is a matter which I believe should more earnestly engage the attention 

of vine-growers in the United States with profit to themselves and sat- 

isfaction of their customers, in being able to procure well-developed and 

consequently luscious fruit. 

From the 20th of July to the 15th of August the heat is too great 

to permit of work in the vines, which in fact are now in no need of par- 

ticular attention, except it be a little digging if the weather be rainy. 

The vine-grower makes use of this time to make use of his magazines ; 

this is the name given in the champagne country to the heaps of fertil- 

izing matters which he collects at the side turnings from the roads or 

other places as near as possible to the vines, and which fertilizing mat- 

ters are composed chiefly of a kind of compost formed of the loose 
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friable soil dug out from the sides of the high hills, and of supposed 
voleanic origin, mixed with animal and vegetable refuse. This is also 
the time to look after the young plants of the year. 
Toward the end of August it is the rule to submit the vines to a 

severe pruning, so as better to expose the grape to the air and the light, 

always taking care not to bruise it. 

At the vintage season, which is generally the middle of September, 

hundreds of families of the surrounding districts and departments, the 
Aisue, Ardennes, and Somme, throng into the vineyards, and receive 
as compensation for their labor from 40 to 60 cents a day. 

The harvest is made with the utmost precaution. The grape-gather- 

ers are advised to support the fruit with the left hand, so as to prevent 

the riper grapes from falling; not to bruise it by throwing it into the 

basket. These small baskets are afterwards emptied into larger ones, 
or hampers, in which the fruit is taken to the owners of the vineyard, 

where their contents are minutely examined by men and women, who 
pluck of all the bruised, rotten, and unripe berries and throw them 

into a separate basket, as such fruit is a decided if not fatal injury to 
a first-class wine. If the grapes are very ripe, wisps of straw are 

placed in the bottoms of the hampers to prevent jolting and bruising. 

The picking ordinarily commences with daylight, and the vintagers 

assert that the grapes gathered at sunrise always produce the lightest 

and most limpid wine, and that by plucking the grapes when the early 

morning sun is upon them they are believed to yield much more juice. 

Later on in the day, too, spite of all precaution, it is impossible to pre- 

vent some of the detached grapes from partially fermenting, which fre- 

quently suffices to give a slight excess of color to the must, a thing to 

be especially avoided, no matter how rich and ripe the fruit may be, in 

a high-class sparkling wine. I desire, in passing, to call the special 

attention of those attempting to make sparkling wines in the United 

States to the important fact that the use of unsound or unripe fruit, 
even in a small quantity, is fatal to success. 

When the harvest is over, usually about the end of October, the 

stakes are taken up and arranged in vertical piles or horizontal heaps. 

Then, until the bad weather, the roads or paths of the vineyard are re- 

paired; old vines are pulled up; the earth is leveled, the materials 

from the magazines (manure, etc.) are turned out; the trenches for 

propagating the vines are constructed; and when on approach of the 

frost the vines can not be approached, the time is spent in making stakes 

(props), the earth ends of which are first charred and then soaked in a 

solution of sulphate of copper. 

Such are the principal operations which custom and experience have 

sanctioned in the true champagne vineyards; that is, in the hilly 
regions of Rheims and Vertus. 

Tn the vines called St. Thierry, or high vines, the suecession of oper- 

ations is much the same, and the work differs but little from that at- 



THE VINE IN CHAMPAGNE. 807 

ready described. This method of cultivation, however, necessitates 
three or four plowings; further, at the early spring pruning all the 

fruit-bearing branches of the preceding year are lopped off; then sup- 

pose one had to choose between four branches left by the preceding time 

of growth, it would in general be best to cut off two and preserve those 

which were nearest tho parent stem, one being pruned with two “eyes” 

and provides the woody matter, and as for the other, destined to become 

the fruit-bearing branch, it should be of medium thickness, with well 

projecting knots, and with a tendency to grow horizontally. At a later 

season the first is fixed vertically to tail stocks 6 feet high, and the 

second is bent round, fixed, and becomes the bend. 
Both low and high vines undergo at proper times, differing accord- 

ing to locality, manuring, and improving operations of various kinds. 

Whether the vine sbould be manured, and if so under what conditions 

and at what times, is a disputed question amongst the greater number 

of writers. Thus, Dr. Guyot recommends manuring every three years, 

and enongh manure to be put in each time to last those three years, viz, 

3 pounds per vine in the best soils, 6 pounds per vine in medium soils, 

and 12 pounds per vine in poor soils. On the other hand, M. Violart, 

of Ay, another emiuent authority, recommends the moderate use of 

manure for oldish vines, and protests against the mischievous use of 

manures for young vines. 

The fruit which is grown from it is only nourished by the manure that has been put 

into the soil; it hardly takes any of the nature of the soil. An abnormal vigor is 

given to the vine, and it isin a way plethorized for several years, and when the juices 
of the manure are exhausted it begins to grow weak; it is ill, as the vine-dressers 
say. It is therefore necessary to manure young viues with much moderation, but the 

older ones will bear more. 

Que of the most important questions, important both by reason of its 

presence and its dangerous character, is without doubt that of the dis- 

eases of the vine. 
Although the phylloxera has not yet made its appearance in the 

champagne country, still there is no lack of other scourges to the culti- 

vation of the vine. Every year has its records of substantial disasters, 
more or Jess local in character. Here, as everywhere else, despite the 

attention and shrewdness of vine-growers, and notwithstanding the in- 

vention of many means of protection, there are some vines, generally 

those with the lowest situation, which pay a heavy duty to the frosts 

and mists of spring. Often, also, some districts are robbed of their 

produce by hail. 
Apart from these cosmic disturbances, in some districts where the 

earth, more likely rich than poor, rests on an impervious understratum, 

generally of a strong character, there appears, after a luxurious vegeta- 

tion of several years, the disease which the vine-dressers call chabot— 

the withering and death of the plants, which is due simply to the rot- 

ting of their roots, caused by an excess of humidity collected in an un- 

retentive substratum. 

1564-——27 
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But it is especially vegetable and animal parasites that have for a 

longer or shorter time back threatened the harvests. Of late years 

an infinitesimal mushroom, the Oidiwm tuckeri (vine mildew), has ap- 

peared very frequently, not only on trellised vines, but even in the 

vineyards. Flowers of sulphur is an undoubted antidote; but notwith- 

standing its efficacy it has not yet been generally adopted by vine- 

growers. Frequently, too, the leaves of the vine suffer from the incur- 

sion of another fungous or asexual plant, Lrineum necator, but the dam- 

age done by it is of small importance. 

Animal destroyers belong chiefly to the insect order. Every year 

the different districts suffer from the devastations of several kinds of 

Coleoptera. In the early spring the shoots suffer from the incisions of 

the Culs-crottés or Coupe-bourgeons (Oliorhynchus ligustici, O. raucus). 

Later on the Gribouri (a vine-grub) or Herivain, scribe (Bromiris vitis), 

comes out and bites the leaves and buds, and lays its eggs on the stem 

of the vine. Lastly, in June and July, appears the Béche, grafter, and 

Lisette, vine-fretter (Rhynchites betuleti), which rob the plants of their 

leaves. 
Among the Lepidoptera there are two which are especially obnoxious: 

The vintage-worm (Cochylis omphaciella) breeds twice a year, and de- 

stroys the fruit both in spring and in autumn. The summer worm 

(Olnophthira pilleriana) has taken up its abode (as is testified by many 

old records) for a long time past in two localities especially. It com- 

mits its depredations at various intervals of time, but always for several 

years at atime. Itsscene of operations is the locality of the best vines 

half-way up the hill between Ay and Dizy. Its second rendezvous is 

at Verzenay, in the best vineyards, also situated about half-way up the 

slope. 

Every year the champagne vines, more or less the victims of these 

accidents, yield, as a rule,a rather poor crop; in fact, in spite of the 

careful attention and care of the vine-grower, an acre rarely yields 

more than 3 or 4 measures (6 or 8 hogsheads), of 2 hectoliters, i. e., 

about 6 or 8 measures to the hectare of prepared wine, To this calcula- 

tion of yield we must add about two-thirds as much again for secondary 

wines, known under the names of first “ taille” (pruning), second “taille,” 

and “‘rebéche” (second tilling). With the exception of the first “ taille,” 

which is sometimes used in the preparation of sparkling wines, these 

wines are consumed by the proprietor and his vine-dressers, 

At Ay, which may properly be chosen as the center and type of the 

true production of champagne, unbottled wine is worth in an average 

year from 600 to 800 frances a measure of 2 hectoliters, and the price is 

about the same for the not less famous vintages of Cramant and Verze- 

nay. Une year with another, then, the vine-growers receive a sum of 

about 1,800 francs ($360) per acre, that is, by reckoning the minimum 

price of 600 francs and the production at three “ pieces” per acre; but 

they have been obliged to spend from 1,000 to 1,200 francs during the 
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year on the vines and in the production of the wine. This result would 

be certainly most satisfactory if this average figure of production was 

reached every year, which unfortunately can not be said to be the fact. 

The comparatively limited extent of the champagne vines (for although 

there are in the department of the Marne 16,500 hectares—40,700 acres— 

of vineyards, the real centers of champagne making only occupy from 

600 to 800 hectares) is the principal cause of the high prices which the 

first crop, good or bad, fetches every year. 

Joun L. IF'RISBIE, 

Consul. 
UNITED SrarEs CONSULATE, 

Rheims, January 31, 1884. 

COGNAC. 

REPORT BY OONSUL PRESTON. 

The culture of the grape-vine is the first and most important industry 

of the people of this district. It is the principal source of employment 

and of wealth, and therefore great attention is paid to it. They spend 

much time and money in experimenting and studying the best means of 

planting, grafting, and overcoming the chlorosis and phylloxera. 

The committee of viticulture of the arrondissement of Cognac which 

directs these matters is, then, a very important body; its transactions 

are made the subject of an annual report, the last one being made in 
February of this year. 

They spent 30,000 frances for the purchase and gratnitous distribution 

of American plants for grafting on the native vines of the country of 

the Charente, for the creation of a nursery garden, and for the estab- 
lishment of a school of grafting. 

The number of plants received the past year for grafting was 256,000. 

To aid in the success of the plantations, they published and addressed 

gratuitously to every one who asked for the plants, detailed instructions 

to guide them in the grafting. There was sone trouble in finding land 

having all the qualifications necessary for a nursery garden, but at last 

they hired land at Crouin, on the route to Saintes, containing 13,300 
square meters. 

Phe soil was good, entirely cleared up, and sufficient for two hundred 

and fifty to three hundred thousand grafts. A house was built of 

wood, in which to preserve the plants which they receive for distribu- 

tion, and there they will start a school of graftage. 

Numerous grafts will be made under the direction of a professor and 

in the presence of the proprietors who will be convoked to witness the 

works. a 
Mr, Rivas, the able professor, constantly occupied in the study of the 
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subject for many years, has hired a young man from the agricultural 

school who directs it. 
Five experimental fields have been established, in which about two 

hundred and fifty new varieties of hybrides have been cultivated. At 

the annual meeting I speak of, in February last, Professor Rivas made 
an elaborate report to the committee of which I transmit a free trans- 

lation. 
WILLIAM 8. PRESTON, 

Consul. 

UNITED STATES CONSULATE, 

Cognac, August 26, 1890. 

CULTURE OF THE VINE IN COGNAC. 

Report of Professor Rivas to the committee of viticulture of the arrondissement of Cognac. 

(Translated by Consu] Preston.] 

The old French vines, planted in the low-lands where the soil is clayey and moist, 

continue to become more and more vigorous. This is due solely to the persistent 

rains of the last two or three years. Retained in the low-lands at the surface of the 

soil by a clay very compact they have almost drowned the phyloxera, as if making 

a complete submersion, or at least placed them in such a condition that they can not 
multiply themselves actively. A proof that it is really so is that the vines placed on 

the hillsides where the water runs off continue to perish. This state of things is 

maintained if the years are rainy, but not if they are dry. When the dryness 

becomes more intense all the vines to-day more vigorous disappear anew. 

It would then be imprudent to make new plantations of Freuch vines; inasmuch as 

the young vines succumb rapidly to the attacks of the phyloxera. In the dry lands, 

it gocs without saying, the young vines last hardly three, four, or five years, which 
is proved by numerous cxamples, It is not the same if these new plantations are 

treated for the destruction of the insects. The sulphur of carbon and the sulphu- 
rated carbonate of potash have been tried and proved. The sulphur of carbon in the 

warrens, in the lauds which drain well aud even in clayey land when the soil is well 

dried again: the sulpho-carbonate of potash in the lands of the open country. 

The high price of the vines indemnify largely for the expenses of the application 

of these insect-destroyers. 

FIELDS OF DEMONSTRATION. 

The fields of demonstration which the committee of viticulture have created in this 

arrondissement of Cognac are six. They aro situated on the principal routes which 

end at Cognac, Jarnac and Chateauneuf. 

The field of Chateauneut'is established in a flinty land, or in some places clayey, 

redish and sometimes poor. The plantation has been made in grafts on the Saint- 
Emilion and of Balzac or Jacquez, York, Vialla. Some ranks have been planted in 

roots, which will be grafted in the spring. 

The vegetation of these vines is very fine, save in one point, where the water has 
remained during w long time, and their vigor has vory favorably impressed the 

numerous visitors. 

The two fields of demonstration of Jarnac are less fine. This comes from the bad 

quality of the plants (the last year the plants grafted with leaves were rare, and 

those which should have been employed were dofective), and above all trom abundant 
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rains, which came so soon after plauting. The ground was very compact, the water 

had been retained in the holes and drowned the roota. Besides, in the low couutry, 

many of the French vines have been completely stranded for the same reason. This 

year the failures will be replaced with very fine plants, grafted and soldered ; and 

there is reason to hope that very soon these fields will leave nothing to desire. 

The vegetation of the vines of demonstration established near Cognac is really 
very remarkable, One of these is situated on the route to St. Sulpice, on ground 
belonging to Mr. J. Brisson. The plantation has been made in grafts and soudés de 
Folle, or Jacquez, Solonis or York. Five ranks have been planted in roots, not 

grafted, of Rupestris, Solonis, York, Riparia, Jacquez, etc. A part will be grafted 

in some months in places; the other parts will serve as witnesses, and will furnish 

the slips. As I have already said, all these vines are very fine; many of the grafted 
plants bear grapes this year, that is to say of the second leaf; and it is hoped, if there 

is no accident, that the harvest will largely cover expenses of culture. 

Another vine is found on the high road to Saintes near Yourezac, and if I am well 
informed it is the admiration of all who have seen it. The ground is reddish, flinty 

clay, above an under soil of chaple of 60 centimeters and over of depth. ; 
The graftings employed are the Solonis, the York, the Jacquez. They have not 

been able to cultivate there the Rupestris and Riparia; these two were wanting, but 

they will be vigorously developed. The plantation has been made in soldered grafts; 

some feet only of roots not grafted are cultivated as specimens. 

For manure, 5 cubic meters of manure have been employed from the farm. This is 

not excessive, and the vine-growers are advised to use more on the new plantations 

(for the grafts and soudés it is important above all that the first year the vegetation 
should be very vigorous in order that the closing of the cuts may be more perfect in 
the folds); but I insisted that in order to render our vines demonstrative as rapidly 
as possible they must be planted under rather bad conditions. 

The field of demonstration of Cronin has been planted in a great part with roots 
-of Jacquez, Solonis, Rupestris, and York, which will be grafted in the coming spring. 

The grafts soudés occupy but five ranks; here they will be able to judge in the same 

ground of the comparative value of the plantations of grafts soudés and of planta- 

tions made with the roots planted and grafted on the spot. 

Up to the present these vines are all very vigorous; all the fields of demonstration 

have been broken up to a depth of from 40 to 45 centimeters by the hand or by the 

plow, afterwards the plantation has been made in holes, the roots of the young plants 

being cut 15 or 20 centimeters in length. 

Some persons planted the roots with a bar, grafted or not, after cutting the roots 

smooth. This is a bad system of planting; above all for the plants grafted and sol- 

dered. It has already been said that these plants ought to vegetate vigorously the 

first year, in order that the solder may be completed. It is important, then, to leave 

them all their roots. The planting with a bar, which requires their suppression, or 

at least their reduction to almost nothing, is not suitable to grafts soudés. 
To sum up, the vines of demonstration of the committee leave nothing to desire 

(those of Jarnac excepted), and these certainly count for something in the great en- 

thusiasm manifested in favor of American vines in the borderies near Chatean Neuf, 

ete. 
RECONSTRUCTING THE VINEYARDS WITH AMERICAN PLANTS. 

What prevents many from planting American vines is that they believe these 
plantations are very expensive. We will try to show that it is not so. 

Without doubt the plantations made with plants grafted and soldered, taken from 

the nursery gardens, come very dear, and this is not a very practical way of recon- 
structing to a great extent; but these same plants can be raised here, and then the 

cost is insignificant. 
With a thousand slips of Jacquez one meter in length they can make three thou- 

sand grafted slips. Put in nursery gardens and well cultivated, they can give a 
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harvest of 50 per cent. ; some in the neighborhood of Cognac obtained even 60 and 70 

per cent; say 1,500 plants grafted, which will have cost the enormous sum of $2. 

This is the price of 1,000 slips of Jacquez; with the Solonis, Riparia, Vialla, the price 

woul be a little higher. 
We do not mention here the expense of hand work of grafting, of the culture of the 

nursury slips, ete., for this kind of work can be done in the evening by the fireside, 

or on rainy days, etc. But these planta will yield some grapes the second year, and 

a passable harvest the third year. I can mention here a vine at St Mérne which has 

yielded four barrels of wine to the journal at its second leaf. Besides, in the Beaujo- 

lais they often harvest the second year of planting, always the third ; while the French 
vines generally produce but at the fifth, sixth, or even the seventh year. Dare we 

add that the American vines grafted produce a third more than the French vines; 

this, however, is the exact truth. 
‘The grafted slips are, then, a rapid and economical means of reconstructing vine- 

yards; but they can operate differently and just as economically. Instead of graft- 

ing the slips on the stalk they can graft on the roots, and so put them in the 

nursery. The success of the grafting is better and the plants finer. 
Another econonical means is good; to put the slips of 45 or 50 centimeters long in 

a nursery and graft them there the following year, and plant the vines afterwards 

the second year where the grafting has succeeded. The slips themselves cost from 
4 to 15 francs per thousand, according to the graft bearers; that is less than the 
Folle-Blanche, and St. Emilion cost. 

They can also plant the roots, which are grafted where they are at the end of a 

year from planting. If the grafting succeeds, the vines are thus very vigorous, butin 
one locality the grafting in place often gives but very insignificant results. 

The cause appears to be the cold and moist climate. The reasons are not very well 

known, but they can very easily obviate that inconvenience, or at least attenuate its 

effects. Itsuffices to make at the same time the grafting takes place a nursery of 
grafts and soudés with which they can replace all the failures. 

Some graft the roots on table and at once plant in nursery. This is a bad proceed- 

ing, for it has all the inconveniences of grafting in place and of grafting on table with- 

out the advantages. They succeed well sometimes, but very rarely. The breaking 

up of the ground is what costs the dearest. The American vines require a ground 
well broken up, but when they understand it a hectare of land can be broken up with 

a plow for 150 francs ($30) or less. 

Besides, the expense of breaking up of plantation of grafting might be still greater, 
the two or three harvests that the grafted American vines produce sooner than French 
vines would more than cover the expense. If we add that they produce more during 
their duration; and that, thanks to them, the blight is no more to be feared, or at 

least it will not be very serions. Weshall have shown whai every one already knows, 

that if the American vines have some inconveniences, they offer also serious advan- 
tages. 

Grafting still frightens many: but the school of graftage which will be open three 

months at Cognac will offer them an opportunity to convince themselves that there 

is nothing in the world so simple or so easy to do. As for the difticulties of the choice 

in best graft-bearers for a given soil, they are not very great. It is well understood 

to-day what lands are suitable for the usual graft-bearers; such as Riparia, Solonis, 
Jacquez, Vialla, York Madeira, etc. Besides, in many of the lands of the arrondisse- 

ment all these old vines can give good results. Where the difficulty commences is 
where the proportion of calcaire becomes considerable; but this is a question we will 

examine later. Hereafter they can plant without hesitation the American vines in 

a large part of the arrundissement. We can not give exact figures; but after what 

Ihave observed in my voyages for the gratuitous distribution, I believe I am not 
far from the truth in estimating it as about one-half of the total surface of the arron- 
dissement. 
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That is, then, 30,000 hectares where American vines can now be planted in all 
security; that is to say, the area of the old vineyards before the phylloxera. Here is 

a list of communes where successis certain: Cognac, Crouin, Saint-Laurent, Louzac, 

Saint-André, Saint-Sulpico, Cherves, Bouthiers, Breville, Saint-Sovére, Houlette, Ner- 

cillac, Reparsac, Julienne, Chassors, Jarnac, Bourg-Charente, Saint-Brice, Gondeville, 

Saint-Amant de Graves, les Graves, Chateauneuf, Mosnac, Saint-Snrin, Saint-Simon, 

Triac, some parts of Fleurac, Foussignac, Sigonne, Ars, Mainxe, Saint Preuil, Tou- 

zac. Malaville, Bouteville in Champagne. 

Besides the nature of the lands, which can not deceive us, plantations dating al- 
ready from several years show that in these communes American vines work well 

and give good results, 

AMERICAN VINES IN CALCAREOUS SOILS. 

For the lands of Champagne and of Groie we are less favored. For the most part 

American vines which have there been cultivated have not prospered well. 
But it will be seen that we need not despair of finding one, and perhaps several, 

graft-bearers which will develop very well. 

Let us first see what is the organization of our fields of experiments. These fields, 
four in Champagne, with Henry Perrin, of Boussac; Henry Pelletant, of Genté; Aimé 
Richard, of Louzac; Filloux, of Angeac. The fifth, in Groie, with Mr. Arsandeau at 

Sigonne. Two other experimental fields will be created this year. One in the Groie 

will be planted exclusively with varieties which have already given good results in 
Champagne. The other, in Champagne, will receive from two hundred to two hun- 

dred and fifty new varieties. We will have, also, in the spring of this year, from 

four hundred and fifty to five hundred varieties on irial, all very rare, and all recom- 

mended for diverse reasons for calcareous soils. It is the unique collection of the 

world. 
Each variety is represented, as far as possible, by ten, twenty, thirty, or forty slips 

in each field. The Berlandieri, Cinerea, and Cordifolia vines are the most numerous. 

Half of these will be grafted, the rest not; so that we can judge of the value of each 

old vine as a graft-bearer and direct producer (for many can do both) and the influ- 

ence of grafting on each oneofthem. All these varieties resist the phylloxera ; most 
are unharmed, others carry it on their roots but do not suffer from it. The phylloxera 

in our judgment is the most inoffensive insect, and in what follows it will not be in 

question. The soil is the great enemy of the vines. It is not then a study to find a 

vine that will resist the phylloxera (there are thousands), but to find a vine that will 

not only resist phylloxera, but also prosper in lands of Champagne and Groie. This, 

we shall see, is not far from achievement. 

CHLOROSIS IN AMERICAN VINES. 

Before examining in detail how American vines prosper in calcareous soils, we 

should endeavor perhaps to find out what are the causes of non-success of most of 

them in these lands. 
Notwithstanding the number of works already published on this subject, which do 

not throw much light on it, I have not at present any plausible explanation to give 

for want of success. I do not, therefore, give any detailed examination of opinions 
which have been expressed on the subject. I merely observe that many are in con- 
tradiction with certain facts, which all have had occasion to observe. 

The chlorosis of the vines, grafted or not, and the stunting which follows, have 
turn by turn been attributed to moisture, to drought, or to these two elements com- 

bined; to want of coloring in the soil, want of iron; to want of light or too much 

light ; to climate, to the calcareous soil itself, ete. The influence of too much moisture 
on the vegetation of the vines can not be denied. I even believe that it may become 
a serious cause of failure; but to attribute all cases of chlorosis to moisture is clearly 
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an exaggeration, a8 I have seen vines planted in very moist lands (the water re- 
mained on the surface from October to June, and the culture was impossible, save at 

rare and short intervals) that never grew yellow; and I have more than mere doubts 

about the part that moisture plays in turning the leaves yellow. 

Indeed, the stains of chlorosis which at times are noticed in the vineyards in ques- 

tion are always on the hillsides, where water never remains and where the soi! and 

subsoil are neither too moist nor too dry. Besides, the chlorosis is never very dan- 

gerons which can be attributed to excess of moisture. It appears chiefly in the 

spring, and in the course of vegetation it disappears. 
The influence of drought is equally great. I have often noticed vines that were 

planted in very dry land. After a few days of sun and aslight breeze to dry the 

land entirely, the leaves fade and the grapes wither and fall, but no chlorosis. 
As for the alternatives of drought and moisture, these seem to be the natural con- 

ditions of vegetation. Under this hypothesis, calcareous lands absorb much water, 

then rapidly dry; at first drowning the roots, then leaving them completely dry. The 

chalky lands in the vicinity of Cognac do not swell with water, and a few hours after 
rain they can be easily worked. They do not dry up either. We have never observed 
vines suffer from chlorosis, although it is in such lands as these that chlorosis is most 

intense. 

Tron seems to play a certain role in the formation of the green matter of the leaves; 

some have even supposed that the yellow color might be owing to this element in the 
soil; but this isnot so. Fora long time past it has been remarked that the white 
soil (where this cause is chiefly placed) is as rich in iron as highly colored lands. 

This metal, it is true, is not found there in the same state of oxidation and of lia- 

bility to assimilation; but it matters little, since the roots which grow in the white 

soil contain as much iron as those growing in soil very rich in color. Besides, most 
of the land of Groie in the Charentes where American vines do not thrive is the 
most highly colored, the soil being very red, and consequently ought to contain more 

oxide of iron in the best state to assimilate. 
It must, however, be said that an addition to the soil of a solution of sulphate of 

iron poured at the foot of the roots has a happy action on the formation of the green 

matter of the leaves, This is the result obtained from numerous trials made in land 
of Groie* by Mr. Jord in the Charente-Inférieure. The same result I have myself 

obtained from experiments made in land of Champagne. But this action of sulphate 
of iron is very limited; the vines thus treated are a little less yellow, that is all the 

difference. 

The slight overheating of the soil, which results from want of coloring on the sur- 

face, does not account for the greater part of cases of chlorosis. The lands of groie, 
it has already been stated, are colored red or ocher; the heating of the soil is almost 
too intense. The greater part of the land of Champagne has « deep gray, or even 

black color, like marsh-land. 

The same may be said of the pretended influence of light, which, according to some, 
is one cause of chlorosis when it is not intense, and according to others when it is ex- 
cessive. 

As for the climate, it surely plays a certain role in the adaptation; but generally 
speaking, the more it is soft, temperate, and, above all, less burning, the more it fa- 
vors the development of American vines. And this is so true that in the south of 

France the Riparia rupestris and Jacquez solonis are almost the sole vines cultivated 
as graft bearers, while less-heated regions cultivate many more. 

The Vialla, which does not grow badly in the south, vegetates here very well, and 
equally well in the Beaujolais. It is quite the best for light lands that are silicious. 
The Herbemont, that turns yellow so rapidly and is stunted in the Heranlt, thrives 

in analogous soils of the Charentes, and even in bad soils it grows vigorously. ‘The 
same is true of the Oporto, York Madeira, etc. It is clear that the phyloxera makes 

*Groie: Light, yellow soil, mixed with chalk-stones. 
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less ravage in moist and temperate climates, and that is owing to the fact that the 
moist lands are more favorable to the vegetation of the vine than very hot and burn- 

ing lands. The Mediterranean region is not, therefore, considered any more as a 

favored land for the reconstruction of vines. 
The soils being equally good the Charentes have the advantage over the south west, 

center, etc., the facility of adaptation of the same grafts to different soils being here 
much greater, 

The influence of carbonate of lime appears more certain. It is of daily observation 

that the richer in calcaire the lands, the less they favor the culture of American vines. 
This has been proved by Mr. Chauzit by means of two hundred comparative analyses 

of soil from regions quite diverse. The most interesting is to know just what these 
“special properties” are. Others suppose that the carbonate of lime acts directly on 

the plant. This supposition pleases me if it were confirmed. Unfortunately up to 

the present time nothing has justified it, The researches I commenced last year and 

have continued this year will perhaps give the key to some of these phenomena, 

To resume, neither moisture nor dryness, or the two combined, count for anything 

in most of the cases of chlorosis and stunting which occur in very calcareous soils. 
If their action is not completely nnll, it is at least very limited. 

Most of the phenomena of chlorosis are owing to the carbonate of lime, with which 

they appear united, as cause to effect. Carbonate of lime is much more injurious to 

the vine in proportion as it is mixed with the vegetable soil, whatever may be its 

depth. 

In a trial field of the committee of viticulture the vegetal land has a depth of 40 

centimeters. It is a soil of good quality, where formerly vines grew with vigor, and 

I hoped that in consequence of the depth of earth most of the American vines would 

grow there, at least for a certain time. But itis there that they are more yellow ; the 

soil contained 39 per cent. of calcaire. 

While in another field of the same geological formation, and of which the vegetal 
bed was not more than 15 centimeters deep, overlying immediately a bank of chalk, 

tender, and easily pulverized, the vines are much less yellow, the soil containing not 

more than 34 per cent. of calcaire. I believe, then, that the composition of the sub- 

soil has not all the importance which was at first attributed to it. Without doubt, 

when the arable land is calcareous it will injure the vines if it contains much lime; 
but, if the arable bed is not calcareous, whatever may be its depth, the American 

vines have yood chances of prospering, even when placed over a subsoil of marl or 

chalk. Besides the examples cited, there are a good number of lands in Champagne 

whose vegetal bed does not exceed 20 or 25 centimeters immediately over chalk, ten- 

der and easily pulverized, and yet American vines grow well there. It is because 

the thin layer of earth is not at all calcareous. There is a third deposit, sometimes 

clayey, sometimes formed of quartz gravel. Such is also the case of several planta- 
tions which have been cited as examples of reconstruction in chalky lands. They 

are in reality in entirely different conditions. 

It is equally certain that all American vines ave not alike sensitive to the action of 
carbonate of lime. Most are not adapted to calcareous soils; some appear to resist 

it completely, and this is the case with several vines which Mr. Vialla observed in 

America, Further on it will appear that it may be necessary to add several new 
hybrids, both natural and artificial. 

In the same species the numerous forms inclosed present differences tangible enough 
that it is possible by selection to isolate those which offer a real interest. 

The species and varicties the most meritorious will now be reviewed and some de- 
tails given on most of the vines which have been tried in very calcareous land. These 

condensed indications have been gathered by myself in the experimental fields of the 

committee of viticulture of the arrondissement of Cognac established in chalky lands, 

where until now American vines have failed. We have verified them during a long 
voyage made last year in all the regions where the soil offers some analogy with 
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those of the Charentes (in the center, southeast, south, southwest) by observations 

made in the experimental fields and in the vineyards. 

The wild species (Riparia).—After having been much used for the reconstruction of 

vineyards then almost abandoned after numerous cases of chlorosis, the Riparia is 

once more in favor, and properly so, for it is one of the best known graft-bearers. 

In the first place, it strongly resists phyloxera, a quality deficient in many Ameri- 

cau vines cultivated for the same purpose. It bears quite well grafts of most French 

vines (except Balzac and Mourvéde, and a few others which it nourishes badly), both 

in Provence and Languedoc, as well as in the Charentes. Its stalk does not swell 

much where the land in which it is planted does not suit it, but this is perhaps of 

minor importance. 

Grafts have been seen on the Riparia double the size of the subject, and the same 

were not in appearance less vigorous. Can these dimensions have any bearing on the 

duration of the root? It can not yet be asserted, but it certainly is much to be feared. 

The exaggerated swelling of the graft, or, rather, of the graft bearer, have been at- 

tributed to the effects of annular incision. 

In fact, it is known that in plants which have undergone this operation the part 

above the cut swells much, while the lower part remains thin. The consequence is 

a general feebleness which if not excessive favors the fructification, but which may 

also hasten the decay of the plant. This is often the case with grafts on the Riparia. 

French varieties grafted thereon are more fertile than when alone; they fear less the 
blight and their fruit ripens more rapidly. But in reality, notwithstanding these 
analogies, there is nothing in common between the circular incision and the graft, 

except during the first and second years that follow the grafting. 

Until the solder is complete, the graft can be assimilated to a partial incision or 

cut of any kind; but as soon as the solder is perfect, and the tissues of the graft are 
n communication with those of the subject, there is nothing that resembles the in- 

cision. 
In a branch or stem in which an incision is made, as soon as the ends are reunited 

and soldered, the circulation of the sap is re-established as before the cut, and the 

lower part swells like the upper part; the tree or branch ceases to be more fertile. 

In grafts on the Riparia, well soldered, nothing like this occurs. 

Although there is no apparent cbstruction to the circulation of the sap, yet the 
grafted part continues to grow immeasurably, while the subject rests feeble. The 
explauation of this phenomenon, I believe, is of the physiological order. There is 

perfect harmony between all the organs of the same vegetable; each one contributes 

to the growth of the others in the best conditions. Grafting seems to me to break 

this harmony. The matter elaborated by the new stem is no longer that which suits 

the subject; placed henceforth in less favorable conditions of growth it is less de- 
veloped; it suffers and remains feeble; the matter, not absorbed by the subject, ac- 

cumulates in the grafted part and produces an abnormal swelling. 

The disorders, then, which follow the grafting are not in consequence of the graft 
itself. They arise, in my opinien, from the internal and external differences, or the 

vital differences which exist between the graft and the subject. 
A vine grafted on itself (whether Riparia or any other species) ought not to pro- 

duce any anomaly like this. As soon as the solder is complete it should grow as if 

never grafted. It is easy to give proofs. Besides those found in arboriculture, and 

which are so well known that it is unnecessary here to cite them, I wil! observe that 
our old French vines, grafted with neighboring varieties, have never shown anything 

like that offered by the Riparia. They grow as before; their vegetation is the same. 
There is the most perfect analogy between the functions and mode of living of the 

grafted part and the subject, The latter preserves the same conditions of vegetation 

that it had before the grafting. The more, therefore, two grafted vines offer analogy 
in their functions, the loss the subject will suffer from the grafted part. It is this 

analogy which establishes the identity (in the case of a vine grafted upon itself), 
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which is now called aftinity. On the other hand, the more two grafted vines differ 
from each other, the more the subject will suffer from the grafting. 

Riparia being quite different from the French vines, which it must bear, it is not 
surprising that, for the reasons given, the grafts are always feebler than other kinds. 

This weakness will, in certain cases, kill the vine, or, at least, engender chlorosis and 
stunting of grafted roots. Riparia has frequently developed quite vigorously, as well 

as other vines, as long as it is not grafted, even in very bad soils; but once grafted 
vegetation suddenly stops. And then the disorders caused by grafting increase those 
of the non-adaptation of the soil. This weakness is produced in all kinds of soil, but 

it is, perhaps, mitigated by a good adaptation. For these reasons the Riparia re- 

quires a deep and rich soil, or it must be manured very highly, and the manure must 

be azoté to maintain it in good vegetation. And thus Riparia will prosper many 
years. For some time it has been an experiment to plant Riparia in all soils, but 
soon it appeared that it could not be an universal graft-bearer. Wherever the white 

marl, chalk, tender and easily pulverized, forms a part of the arable bed, Riparia, 
when grafted, turns yellow. Itis one of the most calciferous of American vines. All 

these varieties are not equally subject to chlorosis, and some were selected which 

turned yellow less thau others, although none have a suffi-ient vegetation to be safely 

used. In general these varieties die earlier than the common varieties. Consider- 
able noise has, however, been made of late about a certain species of Riparia called 

Riparia-Ramond. Thisspecies has its own value, as the propagator of it has succeeded 

in reconstructing vineyards in parts where the ordinary Riparia and other graft- 

bearers have rapidly turned yellow. 

As it has become notorious, let us examine nnder what conditions of soil and culture 

it thrives with Mr. Ramond. 
The subsvil of his vineyards is very calcareous. Sometimes quite hard, of white 

rock, but now and then quite tender, and softening under the influence of frost, it 

changes in some parts to a pulverizable marl. The composition of the vegetal land 

varies. It is almost deficient in calcaire in narrow places where it has not been broken 

up or mixed with the subsoil. In some places it is siliceous, flinty in others, what- 

ever may be the depth. Wherever the subsoil is near the surface, ferns, pines, chest- 

nuts grow, although I did not know that such plants and trees were adapted to cal- 

careous soils. The composition of the parts cultivated is unlike. In plowing the 

subsoil has mixed with the siliceous or flinty surface and numerons smal] fragments of 

calcareous marl, and the soil is consequently quite diversified ; but it offers often 

strong resemblance to land of Groie. Now and then it is a sandy soil, with 20 per 

cent. of calcaire; sometimes the land is quite fertile and even very rich, with 12 per 

cent. of carbonate of lime. This proportion of carbonate of lime may be less than that. 
The depth is from 10 to 40 centimeters, with subsoil more or less compact of caleare- 

ous rock. The Riparia-Ramond thrives in all these lands; the grafts last year were 

much admired and the harvest bountiful. But in every case the soil is broken up 

carefully and abundantly manured. It moreover profits by the flinty and sandy soil. 

The Riparia-Ramond certainly benefits from this cultivation. But unless it resists 
chlorosis better than Riparia itcan not last. Still, in addition to increasing the nutri- 

tive properties of the soil, these considerable additions to the land from the third year 

of plantation profoundly modify the physical composition of the arable land. There 
are some places, it is true, where this is not the case, but then either the grafts have 

not been grafted or only recently. To be able to estimate the value of this vine it 
should be planted under the most ordinary conditions. 

In an experimental field containing above 40 per cent. of calcaire, Rupestris, York, 

and Solonis fail, while Riparia-Ramond thrives, but only after two years of growth. 
Riparia-Ramond, in fine, in lands of Groie, of Charente, Bourgoine, etc., which are 

partially calcareous, will do well, but it will certainly be insufficient in chalky 
grounds containing a large proportion of carbonate of lime. These lands have been 
tried in four different places and invariably the vines turned yellow, although less 
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than ordinary Riparia, and, in some cases, very stunted. In land of Groie, wherever 

I have observed, it was deep green. 

Riparia-Ramond is easily described. Its root or stem grows higher than ordinary 

Riparia, but does not equal it grafted. The branches-shorter, knit bard, of hazel-nut 
color, as they ripen, red during vegetation, and this shade is occasionally found in 

the veins or fibers of the leaves. The latter quite ample, opening like V, intensely 
green on both faces, and bright. On the lower face the filaments are stiff as well as 

in the veins and on the edges. These filaments are united at joints of the principal 

veins-or fibers. The teeth are large, slightly projecting, wall-crowned, unarched, 
Tegnlar or almost so at the end of the limbs. The teeth facing the lateral and terminal 
lobes are only a little bent. The grapes are small, short, and thick seeds, compact 
and peculiar to the taste. 

All this proves that it isnot a genuine Iiparia. The form of the teeth, the shape 
of the veins, the diminutive size of the stalks, and the hardness of the wood, its color 

like weeds, as well as the form of the grapes, etc., are so many indications which 

seem to establish the relationship with Rupestris. 
Each time I have occasion to compare it with Ruparia-Rupestris, cultivated side 

by side, it has always seemed to bear the closest analogy to these hybrids. 

Last year was remarkable for Riparias in calcareous lands. The number was con- 

siderable. One of them is native of the Chareutes. According to the information at 

hand, it grows in lands which contain over 60 per cent. of calcaire. But Riparias, 
not grafted, and slips from them planted in similar lands and subsequently grafted, 

quickly disappear. 

Another species coming from the North will also be vigorous. According to the 
information acquired it does not sustain its reputation. It will grow, it is true, in 

very calcareous soil; but that proves nothing. 

As for those grafted, and which compose the small vineyards, the land is not the 

same as those of Groie and Champagne in the Charentes. In some the subsoil is 

clearly chalky, a tender turf, rich in chalk; but it has already been shown that the 

subsoil does not play a great réle in the manifestation of chlorosis. 

The soil is quite flinty, red or gray, and the ordinary Liparia, as well as many 

others, should certainly have prospered in it. 

Without limiting these observations to the vegetation of plants not grafted, a 
dozen forms of Riparia and as many of Rupestris might bé named, which have lived 

for the past ten years in open ground of Champagne very calcareous and chalky. 

The Taylor, Clinton, Solonis, and Yacquez were planted in these lands thirteen or 

fourteen years ago, and do not turn yellow; but none of these vines are grafted. 

Some have, however, been grafted in these poor lands and have done well. It was 
done on roots of seven or eight years old, which had acquired sufficient strength to 
sustain without much suffering the greffage. 

One of the ablest viticulturists in the Charentes has already confirmed this ob- 
servation. He only grafts on roots of three or four years on the sprouts of a year’s 

growth cut down close to the ground. This may be an interesting item; but of what 
practical value? And then it is not proved that these vines would live even grafted 
upon vines of seven or eight years, after a few ycars of graftage, 

On the whole, after all that has been said, it will not do to try the Riparia (except 

with prudence) so much recommended for calcareous lands, for none have as yet been 

proved in these lands. iparia-Ramond alone is an exception. Yet it can not Ye cul- 

tivated in the chalky lands analogous to those of Champagne, 
Rupestris.—This vine has also been recommended—I scarcely know why—for very 

calcareous soil. Perbaps the reason is that it has been seen growing vigorously on 
rocks which border the rivers in the United States. But thore are many species of 
rocks, and even calcareous rocks, when very hard, are quite favorable to American 

vines, Some of the waste lands in the Hérault are proofs ; and some calcareous chalky 

lands in Charente which contain 95 per cent. of carbonate of lime, 
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And then Mr. Vialla states that Rupestris grows specially in America in very poor 
ground, formed, however, of flinty gravel, and not intermixed with vegetal soil. It 

is the same thing in France. 

It does not answer to plant Rupestris in calcareous soil. It dies there even sooner 

than Iiparia, and if it is superior to the latter in many parts of the South, it is only 

because these lands are not too calcareous. In all cases when the proportion of cul- 
caire is too great, Rupestris dies, Iv the lands of Champagne and Groie it dies where 
the Riparia is sometimes strong. The silicious is by far the best soil for it, and in such 

a soil it is superior to all graft-bearers, which it surpasses as the lands are less and 

less fertile. I have seen it very vigorous in tertiary deposits formed exclusively of 

gravel of the size of buckshot and hazel-nuts, while Riparia, Vialla, and York-Madeira 
were there very feeble. 

Rupestris is then the best vine of all for poor, silicious soil, although it succeeds in 
rich soil, also; yet cheaper graft-bearers are as good. It grows admirably, also, in 
certain calcareous, sterile lands, formed of caleareous fragments rolled very hard. 

In these lands Riparia does not turn yellow, but Rupestris is far superior to it. For 

the old alluvial earth of Charente, of which the subsoil is gravel mixed equally with 

calcareous and silicious fragments, I believe Rupestris the best vine. Like Riparia 

various species of Rupesiris were recommended for caleareous soil. Certain ones are 
in our experimental fields, and others in soils of divefse nature, all growing in about 
the same way, and in very chalky land they all turn yellow. 

V. Cordifolia.—This vine has been recommended by Mr. Vialla for several years for 
calcareous soil. Until recently this vine had not been much cultivated on account 
of the numerous suckers that grow from it, and it doesnot appear to play any imper- 

tant part in the reconstruction of the vineyards. It is not adapted, either, {o very 
calcareous soil. Several trials of the vine have failed. In chalky land it is affected 

with chlorosis, and soon dies, often during the first year. This, at least, is the result 

of our experiments. The greater number of varieties cultivated were, itis true, issues 

of the seeds planted in France and gathered, not upon Cordifolia in calcareous lands 

of America, but on those growing in the rich alluvial earth of therivers. It is possible 
that the vines which grow spontaneously in rich silicious lands are not adapted to 

calcareous, poor soil, and therefore our experiments may not be considered important. 

But I have unfortunately cultivated Cordifolia that came direct from calcareous lands 

in America, and (hey did no better than the others. In conclusion, I do not consider 

Cordifolia of use in poor ground. 

V. Cinerea.—The remarks made above of Cordifolia will apply word for word to 

Cinerea. Like Cordifolia, it turns yellow and is stunted during the first year, both 

the species coming directly froin calcareous lands in America, as well as those obtained 
in France. 

Nothing, then, can be expected from this vine. 

It has been recommended for moist and flinty lands; it grows in fact very well in 

flinty beds in the Aude; but until now no plantation of this vine has been made to 

any extent in France, and it is preferable to abstain from much use of it. 

V. Mouticola (Fexeana Texana).—A species of vine but little known as yet in France. 
Mr. Vialla noticed it in America in very calcareous land, and which bears much 

analogy to land of Groie. It might therefore prosper in analogous soil in France. 

We have several cultivated in chalky land; none have turned yellow; their strength 

is sufficient, notwithsanding the vine passes for very feeble. This is all that isknown 
of this vine, and its futare can not be judged. 

Candicans.—The Mustang (V. Candicans) is the vine that attains the greatest di- 

mensionsin America. It grows vigorously even in quite bad lands. 
It has been little cultivated in France, on account of the difficulty of propagating 

it by cuttings or slips, and this is the reason why we have not been able to cultivate 
it in our experimental fields. Some of these slips are always found mixed acciden- 

tally with roots sent to us from the South. They turned yellow like those of Cinerea 

and Cordifolia. It follows that, if this vbservation is of any value, it will not do to 
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plant this vine in bad land. Moreover, Mr. Vialla never observed if in Texas in 
lands rich in carbonate of lime. It has not yet been tried in other lands, and should 

it be an object to find a process of rapid multiplication, the trials of adaptation, 

which have been made with other varieties successfully, must be recommenced. 
V. Arizonica.—This vine is very rustic and a strong resistant of phylloxera. It is 

employed in California as a graft-bearer, and not cultivated in France. 
It grows spontaneously in California and Arizona on very dry hills, stony and cal- 

careous. 
If if was more vigorous, it would perhaps have some value for lands of Groie. We 

have planted a dozen roots in Champagne. They grew yellow a little, but without 

degenerating. It is not in any case a vine to multiply. 

V. Californica.—This vine is of no value either in France or America. It dies of 

phyloxera, and samples we cultivated in Champagne turned rapidly yellow. 

V. Beriandiert.—It has been in France for some tinie ; resists phylloxera very well, 
and makes a good graft-bearer. Until now it has but little multiplied in France, on 
account of the difficulties to propagate it from slips that easily break. It has, how- 

ever, been proved te grow well iu bad lands even where there was much lime. On 

Dr. Davin’s lands it grows in chalky soil. The same may be said of the experiments 

made by Mr. Planchon in loam, composed of four ingredients and very calcareous. Its 

grafts were really remarkable. The same is seen at some places in the Charente 

Sufirieure, where it remains deep green, while numerous varieties around it turned 

yellow. Nothing more was known about this vine, when Mr. Vialla discovered it in 
America in Texas, in soil analagous to the calcareous land of Charente and of Cham- 

pague. The various experiments I have made show that it will resist a strong dose 

of calcaire. 
In our experimental fields four hundred roots planted show no trace of chlorosis. 

It is the same in other parts of the Charente Inférieure, while numerous varieties, 

recommended for calcareous soil, even the Folle Blanche, planted in equally good con- 

ditions, have not escaped phylloxera. It is not yet known whether these hopes will be 

realized or not. It is objected that in the beginning this vine is feeble, but, later, it 

is strong, and compares favorably with the most vigorous graft-bearers. It is prop- 

agated by slips of a year’s growth. This system is excellent, and it is advisable to 
multiply it by grafted slips. This way, I hoped, last year would overcome the diffi- 

culty. Butit failed. The grafted slips succeeded no better than the slips. It is 
preferable to graft slips of Berlandieri from 30 to 35 centimeters long, or even 

shorter, on French or American stalks. They grow very well. The slip planted in 
good soil, leaving one or two eyes above ground, take root at once, but the Belan- 

dieri soon throws off a certain number of roots. Very fine roots are thus obtaine'l. 

Grafts with only one eye have not succeeded, and the issues from them have not had 
sufficient strength. A preceding report, all that was interesting to relate of the hy- 

brids of Berlandieri and French vines, was given, so far as chalky land is concerned. 

Numerous experiments have verified these previsionus. 

We shall see, in the next place, that even if Berlandiera can not play any great 
part as graft bearer in chalky lands, it is not the same with these hybrids. 
Hysrips—American hybrids.—Hybrids that result from crossing American vines 

are very numerous. The best known are Solonis, York-Madeira, Huntington, Cham- 
pins, Novo-Mexicana, Cordifolia-Rupestris, Riparia-Rupestris, Rupestris Astivalis, Cin- 
erea Rupestris, etc. 

Solonis.—This vine is, according to Mr. Millardet, a hybrid of Riparia-Rupestris 
and Candicans; of Riparia and Caudicans only, according to Mr. Vialla. In either 
case Solonis is a graft-bearer that is less exposed to chlorosis in chalky lands, as well 
as in finty and cold soils. The reason is not to be found in the aptitude of its gen- 
erators. Riparia and Rupestris are not, as has been seen, adapted to calcareous soil. 
Mustang (V. Caudicans) is even better, although doubted. It is a vine with acquired 
qualities by hybridation, and this is common to all hybrids. Solonis, in very oal- 
careous soil, develops well genorally when not grafted, and ig nat excessively ghlo- 



CULTURE OF THE VINE IN COGNAC. 82E 

rotique. But, grafted, it is rapidly stunted, In land of Groie the grafts exist, do not 

turn yellow much, but remain very feeble. When the ground is broken up and mar 
nured, it is better. It gives good enough results under these conditions. But really 

it is only in flinty, moist lands that Solonis should be planted. Thore it is the best, 

graft-bearer of all. When it has been planted side by side with Riparia, York, etc., 
in such conditions, its vigor was always superior to them; but for land of Groie it 

must be entirely abandoned. 

Novo Mexicana.—According to Mr. Vialla, hybride of Ruparia and Mustang, and 
consequently related to Solonis, to which besides it offers the greatest analogy. Novo- 

Mexicana, then, is a group of hybrids only dissimilar by very little. Solonis is one 

of these hybrids. It resists chlorosio, like Solonis, better than many other vines; but 

it has been cultivated for so short a time in France that we can not pronounce upon 
its value. In one of our experimental fields of Champagne it turned yellow, but less 

than Solowis. In ordinary lands it is vigorous and well adapts slips, but it has not 
yet acquired resistance of phylloxera. It is, then, an interesting vine for study ; but. 

too great hopes must not be placed upon it. Among its many varieties a choice 

should be made. Mr. Vialla sent me lately a remarkable species, called Nova Mexi- 

cana d@ Hutchon. 
York Madeira.—This vine is recommended for dry lands. It succceds there very 

well, and few phylloxera are found on its roots, but these dry lands ought not to be 

calcareous. It does bettor in siliceous soil formed of big stones, with a little vegetal 

earth and poorer than the soil of Rupestris. York is quite feeble whenever the siliceous. 

grains are unmixed with good earth and compact. Inu these conditions its grafts are. 
never very fine. They bear much fruit,too much, even, but it ripens badly. In 

the calcareous land of Groie it does not turn yellow much, but its development there 
is always so restrained that it can not well be utilized tor plantations. In Champagne: 

lands it dies rapidly, and it is equally bad in moist, flinty soils. 

The Vialla and Franklin should be planted in light, siliceous land, as itis only there 

they will grow vigorously. If the proportion of caleaire is a little raised they soon 
die, and they are also feeble in moist and stony soils. We pass by the Clinton and 

Taylor, which have been almost abandoned as graft-bearers. 

The Oporto has been recommended for calcareous soil, but, I think, wrongly. It 

is only vigorous in soils that suit Vialla, whereit is even more vigorous than the 

latter. 
The Champins.— These vines, cultivated in France, are hybrids of Rupestris and 

Mustang. Their characteristics are quite various. Some which are bushy with glit- 

tering leaves, almost smooth, resemble Rupestris; others which are portly, dull 

leaves, downy, as well as the branches, are more like Mustang. These vines do not 
equally resist phylloxera. Although for the most part quite difficult to multiply 
(the slips take badly, the layers only succeed), still, hopes are entertained for their 

adaptation to bad soils. Some of them have so far resisted chlorosis, where Riparia 

was torn up; but the resistance of many of these hybrids to phylloxera is more than 

doubtful. Some even died nnder the attacks of this parasite. And in the experi- 

mental fields of Champagne all the species (Nos. 1, 2,5, 10) which were cultivated 
turned yellow the first year. Elsewhere they did well a little longer time, but only 
to the moment of graftage. It is uncertain how they would do in land of Groie, as 
they are not strong, and it is not likely that they will ever serve as graft-bearers in 

these lands. The hybrid Champins, result of crossing Berlandiert, Monticola, etc., with 
Mustang and what Mr. Vialla found in America, may prove to be better resistants of 
phylloxera and less liable to chlorosis on account of their origin. I have not yet 

made the trial. 
Huntington.—This ia a hybrid of Ruparia and Rupestris. According to Mr. Millardet, 

it is allied to V. Labrusca. The latter’s influence must be feeble, for there is no weil 

defined characteristic of Lebrusca in the Huntington. The fruit isnot foxy; the leaves 

are entirely smooth as well as the branches and the tendrils are prolonged in some 

of the branches, Until now this vine bas been little used ag a graft-bearer, on 
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account of its feebleness, and also as its resistance to phyloxera has not been yet 

determined. It is multiplied in the Charentes and the south of France as a direct 

producer. The grapes are very numerous, small, of medium seeds, compact, of a 

peculiar taste, but not sour. The wine produced is bad. For want, however, of 

better, the inhabitants of the Charentes mix it with other wines and drink it. It is 

most remarkable for its fine vegetation in very bad lands. Whatever may be said 

against Huntington it remains green and vigorous in lands of Groie where Rupestris, 

Solonis, and Riparia are soon stunted. It is the same in lands where American vines 

grow well; much better than Riparia, York, Solonis, Rupestris, etc., and which never- 

theless grew finely. It is not to recommend its culture or to advise its use as graft- 

bearer or direct producer, for it does not resist phy loxera well; but in calcareous soil 

it is a vine least of all liable to chlorosis. The cause is unknown. 

_ Riparia-Rupestris.—This vine is an example of what has already been said, that 

certain hybrids offer certain aptitudes which certainly were not transmitted from 
their originals. Almost all hybrids are more vigorous than their generators. They 

swell more and their branches are longer and stronger. They are better adapted to 

bad soils than Riparia or Rupestris. Few of these vines have been grafted, but they 

will not do it well and their trunk would rapidly develop, as we believe. The 

swellings, so frequent and voluminous at the point of solder on Riparia, are never 
seen, and it is thought that Riparia-Rupestris, or some among them, will make excel- 
lent graft-bearers. Other reasons, too, than these might be given. First, among 

vines that grow well in very calcareous soil, like the Groie, are found just two of these 

hybrids, Huntington and Riparia-Ramond. 

In a plantation in very poor, calcareous land some roots were more vigorous than 

Rupestris planted under the same conditions by their side, and on examination the 

roots were identified as hybrides of Ruparia and Rupestris. In very calcareous land 

of Provence a Rupestris, result of crossing with Riparia, grew very well where many 
vines planted at the same time are already dead. 

Nearer Cognac, in land of Groie, where the best of Rupestris may die, some of the 

Riparia-Rupestris are very fine. In Ardéche, in soil of bad quality, of Mr. Couderc 

Ruparia-Rupestris is remarkable. And I may be excused in my preference for these 

vines by adducing proofs of their beauty in the worst lands of the Charente, as may 

be witnessed in lands of Messrs. Foex, Millardet, and Grasset. All that have been 

cultivated in our experimental fields have a fine vegetation in Champagne, a few only 

have turned a little yellow; it is nut believc d, however, that they will be good graft- 

bearers for these lands. But, on the other hand, in lands of Groie they may be used 

without apprehension. In fact, they have a marvelous vegetation and surpass the 

finest species of Franco-American hybrids, All are not equally fine, it is true, and 

a serious selection must be made. Thus a Riparia-Rupestris of Yieger comprised two 

kinds: one, more like Rupestris (its branches erect, shorter, and red-colored like 

herbs), was the mnore vigorous ; the other, resembling Riparia, has longer branches of 

yellowish green, prickly leaves; it turns yellow in land of Champagne, while the 

first remains green. In addition to several well-sclected specimens, upon which ex- 
periments have already been made, we shall continue to make others known. 

Cordifolia-Rupestris.—These vines grow vigorously in America, and also in some 

parts of the south of France. Mr. Millardet has commended their tse in calcareous 

soil. But, in my opinion, it is an error, for they will not prosper. Several I have 

had planted, both natural and artificial, all turned yellow rapidly and died in a few 

months. They take better in land of Groie, but the poorest vines imaginable, It is 

not known for what reason they have been recommended so highly. Mr. Millardet 
maintains that they are adapted to flinty soil, cold and compact. But they have 

failed in good garden soil, and no reliance ean be placed in them, whatever be the 

kind of soil. They are not of value either in chalky lands or in Groie. 
Kupestris Astivalis.—Of this vine we possess very few specimens. One did well 

in lands of the south of France; but transplanted in chalky land near Cognac, they 

were stunted before the expiration of the first year. Nothing can be expected of these 
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vines. Some of them, however, have merit. That of Leziguan grows well with Mr. 
Bouisset, aud the Taylor, after four or five years, continues to grow vigorously in 
land of Groie, according to Mr. Tord. But these vines are not adapted to chalky 
soil, 

Cinerea-Rupestris.—This vine is no better than Cinerea and inferior to Rupestris in 
our experimental fields. In some bad lands of the South there is a variety quite fine, 
but it is not of any interest to ourselves. Experiments are actually made with sev- 
eral of these hybrids, sent to me by Messrs. Foex, Couderc, Millardet, and Grasset. 

They have been too short a time in the fields to give an opinion, and we have but 

five or six samples. Those which resist phylloxera best are Othellox Rupestris, 

Solonis x Othello, Canada x Rupestris, Cognac, ete. The American hybrids, by Franco- 
Americans are greenest. Canada x Rupestris is also very fine with Mr. Coudere, i in 
Ardéche, and will surely be a good graft-bearer. 

Hybrids Franco-American.—This name is assigned to crossings of a variety of vine 
vinifera with any American vine. And during this report by vine of French origin, 
must always be understood vine vinifera. 

Jacquez.—As a direct producer this vine has been much cultivated in the south of 
France, and it is now grafted almost exerywhere. In warmer latitudes the color of 

the wine changes very rapidly, and in the north the fruit ripens badly and is very 

susceptible to cryptogamic diseases. Itis advantageous as graft-bearer. A few years 

ago when chlorosis generally prevailed among riparia vines, and they ceased for this 

reason to multiply it, Jacquez grafts alone remained green. In very calcareous land 

of marl Jacquez die, but much later than Riparia. They are fine graft-bearers for 

most of our vines; save, perhaps, Balzac or Mourvéde, which in most places are cov- 

ered with excresences. It is so well adapted to grafts that after a short interval the 

joint can not be distinguished. It is known already why these grafts are less fertile 

than on Riparia. 

The affinity between subject and graft places the root in as good conditions as if it 
were noi grafted. The harmony is perfect and it is not therefore surprising that grafts 

on Jaequez produce less than on Riparia, and they are fully as fertile as French vines 
of the same age. 

Jacquez is especially remarkable for the facility with which it grows in very diverse 

lands. In marl and chalky soilit is not a good graft-bearer, bat it grows best there ; 

but in Champagne it is the only graft-bearer that succeeds well. Itis not yet proved 
that it resists phylloxera, or its reconstitution in calcareous soil would already be pos- 

sible, In cold, flinty soil it also grows well. In a word, it grows like our French 
vines and is at the same time hybrid of American vines, to which it owes its resist- 
ance to phylloxera, and of a French vine, to which it owes its adaptation to all kinds 

of land and resistance to chlorosis. And from these analogies it adopts easily most of 

the grafts. 

But it ds more sensitive to blight than Riparia, and this is a sign of great strength. 

This defect can he remedied, too, by a longer slip, or perhaps by proper manure. 

When grafts on Riparia grow feeble they should receive a compost of azotes; here, on 

the contrary, it should be manure of potash and phosphates. It is important to note 
that Jacquez, hybrid Franco-American, resists better than its American generators 
chlorosis, and consequently agree well with it as « graft-bearer, and develop as if 

they had not been grafted. 
Othello, Canada, Triumph, ete.—They make little resistance to phylloxera; but, as 

direct producers, these hybrids are interesting species, found in our vineyards on 

account of their facility of adaptation to very bad soils; and they enable us to judge 
the value of species daily furnished to us by Messrs. ‘Conders, Foex, Grasset, and 
Millandet. Bnt whatever may be their value as direct producers, and the ‘quality of 

their fruit, they will never replace in renowned vineyards our ancient French va- 

rieties, It is in their culture in very calcareous soils that [have tospeak. They all 
sustain a very high dose of caleaire. According to Chauzit, Vthello, a hybrid of Clin- 

ton of Canada, by Black Hamburg, will live in soils containing 50 per cent. of car- 
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bonate of lime, and it is also successively cultivated in lands of marl, where the recon- 

struction of the vineyards with Riparia, Rupestris, Solonis, and Vialla was checked. It 

has been seen in several chalky lands around Cognac, aged from three to eight years, 

very fine and green; while by its side Noah, the famous American hybrid, the savior 
of Chareutes, was stunted. 
Canada also resists chlorosis. It has been seen in bad land of Groie, subsoil marl, 

to grow well, very green; by the side of herbemonts very feeble. The same with 

Triumph, ete. Thus we see that these vines by right of origin are well qualified for 

our lands (except as to their resistance to phylloxera). Their American generators 

are Aistivalis, Cinerea, Labrusca, and Riparia, all sensible to chlorosis, and we can ex- 
pect to do even better with crossings of Berlandieri or other species resisting phyl- 

loxera with our native vines. And by selecting those adapted to calcareous soils, 

such as Folle-Blanche, St. Emilion, Ugni-Blanc, St. Peter, Colombo, Pinet, etc., the suc- 

cess would seem to be assured for the most calcareous soils. These hybrids offer 

much interest. In my opinion, after several experiments, hybrids Franco-American 

and V. Berlandiert are sure to reconstruct chalky soils. Hybrids V. Berlandieri by 

French are among the most remarkable. In several of our fields of Champagne Ber- 

landieri by Roussaune, Cabernet, Sultanieh, Aramon, Malbec, etc., have not turned 
yellow, but have all retained a very bright green color. They are not all, however, 

equally vigorous and a choice must be made. A few received from the school of 
Montpellier are feebler than Rupestris hybrids by French ones. But their vegetation 
is more vigorous than Jurangon Folle- Blanche planted by their side. French hybrids 

by Rupestris vegetate better than the preceding and are of equal foliage. They are 

certainly the most vigorous hybrids yet known. 

At the school at Montpellier they have had for some years Rupestris x Alicaute- 

Bouschet of unheard-of growth, and it succeeds in our trial fields very well. 

Among other plants of the same group which grow finely, Aramon-Rupesiris-Gauzin 

may be here mentioned. They turn a little yellowin chalky soil around Cognac, but 
very little. Gamay-Conderc is also very strong and green in our trial fields and else- 
where. One of the finest is Rupestris-Cabernet, of Mr. Millardet, then Gros Coleman- 

Rupestris, Aramon X Rupestris, Alicante- Bouschet X Rupestris, Petit Bouschet x Réparia, 

etc. There are also diverse hybrids of Rupestris by French vines in other trial fields 

which have been established in chalky lands of Champagne and Groie identical to 

these, which are still greener and more vigorous. These I have myself proved. 

Hybrids of value are not formed from Vitis-Cordifolia. They turn yellow a little less 

than Cordifolia, but can not be relied on, and the same may be said of hybrids from 

Cinerea. Crossings between these and our French vines have not succeeded. The 

samples sent to me have almost all turned yellow. Hybrids Riparia are very vigor- 

ous and not very liable to chlorosis. ; 

The complex hybrids of American vines, York, Othello, Solonis, Clintow, Taylor, 

etc., and French are not strong and some turn yellow. The following is the order of 

preference to be given to vines, according to their strength and foliage, which I have 
carefully observed in our experimental fields and elsewhere in identical lands: 

First, Those strongest and greenest: Cabernet X Rupestris, Gros Colman X Rupestris, 

Colombean X Rupestris Martin on Gamay-Condere, Canada x Rupestris, dramon X Ru- 

pestris-Ganzin, Petit-Bouschet X Riparia, ete. 

Second. Very green and not so strong. V. Berlandieri, Folle-Blanche, Aramen X 

Berlandieri, Malbeo x Berlandieri, Cabernet-Berlandieri, Sultanieh x Berlandieri, Rous- 

sonne Berlandicri, and a few other hybrids of French vines, with Berlandieri V. Mon- 
ticola. 

Third. Very strong, but a little yellow. Ruparia-Rupestris, No. 10875 Ruparia- 

Rupestris of Jeger, and a few numbers of the Montpellier school. In Groie they do 

not turn yellow, 

Fourth. Less strong and more subject to chlorosis, Riparia-Ramond. Diverse by- 

brids of V. Cordifotia, Riparia, York, Othello, with sundry French vines, may be 
joined to this group. 
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Fifth. Most subject to chlorosis: Mexicana, Solonis, York, Champin, V. Arizonica, 
Californica, etc. 

Sixth. Those very yellow and more or less cottis: V. Cordifolia, Cinerea Cundicaus, 

Cordifolia Rupestris, Rupestris-Hetirvalis, Cinera Rupestris, etc. 

CONCLUSIONS, 

Can definite conclusions be drawn from all that precedes? 

These experiments are of recent date, but the results arein harmony with numerous 

facts of vine culture proved several years ago and already reported by me. First. 

V. Berlandieri aud hybrids resulting from crossing it; Rupestris and even Ruparia 
with European varieties grow best in the chalky lands of Champagne; most of them 

do not turn yellow there. 

Second. In lands of Groie these vines grow finely; but it must be added that Riparia- 

Ramoud and sundry species of Riparia-Rupestris, such as Nos. 108, 101, 75, and some 

natural Riparia-Rupesiris of Jeger, develop well in the same soil. 

Third. Other varieties of hybrids or species, although offering more or less resist- 

ance to phylloxera, will not in any way suit for cultivation in lands of marl or chalk. 

Fourth. How will these vines do when grafted? On account of their relationship 
to the slips which are grafted upon them there is every reason to believe that they 

will unite much better with them than Riparia, Solonis, etc. Some of the facts 

brought forward by Mr. Millardet seem to prove this. What has been said of Jacquez 
and Riparia show it as well. Consequently, the disorders which are followed by 

chlorosis aud appear so frequently after grafting will not here be apprehended, and 

the adaptation to the soil will be so much more easier on account of this. 
It is to be feared that their grafts will be less fruitful than those of Riparia, Solonis, 

York, etc., but they will surely be more vigorous: besides they will always produce 

as much as the same French varieties, not grafted, of the same age and strength. 

PHYLLOXERA IN CHAMPAGNE, 

REPORT BY OONSUL PRESTON, OF NIOE. 

So much has been said in the papers lately about the reappearance 

of the phylloxera in the French vineyards that I thought anything on 

the subject would be useful to our viticulturist. The inclosed slip is 

taken from the Little Gironde of August 20, 1890, and shows the energy 

with which some proprietors are determined to act to destroy the pest 

and the prompt measures they have taken. 

I send inclosed the original article, with my translation, as an ad- 

denda. 
Wm. S. PRESTON, 

Consul. 
UNITED STATES CONSULATE, 

Nice, August 20, 1890. 

PHYLLOXERA IN CHAMPAGNE. 

A prominent wine merchant of Champagne, Mr. Chandon, while waiting for sul- 

phur of carbon to come from Villefranche, Rhone, had the vines attacked by phyllox- 

era in the district of Treloup, Aisne, torn up and destroyed by fire. To one of our 
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correspondents who criticised this way of doing Mr. Chfidon replied and gave the 

reasons that induced him to act. 

“As soon as the news that the vines were touched with phylloxera reached me,” he 
says, ‘I immediately proceeded to the land and satisficd myself that the disease dated 

at least from four years. 

‘‘ Numerous delegates of phylloxera, commissioners, inspectors, etc., had been there, 
and nothing had been observed by them during four years. No sulphur of carbon 

prescribed ; in fact, nothing done. Without waiting for administrative formalities, 
so slow, or administrators who, without my initiative, would still be inquiring what 

was best to. be done, I purchased the land and ordered the vines to be rooted up. At 

the same time I covered the land with straw saturated with petroleum and fired it, 

in order to prevent the escape of a single insect. Then I had the land planted with 
clover, These preliminary steps closed as soon as the sulphur of carbon and poles 
arrived. The latter eight days after the phylloxera was discovered.” 

Mr. Chandon adds that in destroying the vines he pursued a twofold end: 

First. He prevented the spread of the evil by the shoes and clothing of the crowds 

who came, out of curiosity, and walked all over the contaminated vineyard. 

Second. He indicated, or used, the only practical remedy, namely, destruction 

when the disease is inits infancy. This system is practiced in Switzerland and Hun- 

gary with perfect success. 

Mr. Chandon complains that the people of the locality refused to co-operate with 

Mr. Conanon, inspector delegate of the Secretary of Agriculture, and they were con- 

sequently obliged to wait a month after the discovery of the phylloxera for credits, 

decrees, regulations, etc. 

In conclusion, Mr. Chandon says: 

“Jn order to prevent the swarming and subterranean propagation it is necessary 

to act promptly and at once, and I have contributed, I think, in the best way possi- 

ble to destroy this formidable insect. 

“T mention these facts to stop the malevolent insinuations which have been putin 

circulation. 

“To conclude, growers can only preserve their vineyards by the formation among 

themselves of great syndicates, which will be able to indemnify fully proprietors of 

contaminated vines destined to be completely destroyed. : 

“This is the only sure way known to-day capable of hindering the progress of 
the invader and of protecting the vineyards.” 

GIRONDE. 

REPORT BY OONSUL ROOSEVELT,* OF BORDEAUX. 

[Republished from Consular Reports No. 41}.] 

Soils—The land more or less devoted to viticulture in the depart- 
ment of Gironde may be divided into six categories: (1) Alluvial or 
palus land, (2) rich, strong soil, (3) marly caleareous land, (4) gravelous 
land, (5) siliceous, and (6) sablo-argillaceous land. 

The alluvial or palus lands lying in the bottom of the valleys are the 
result of the successive deposits of rivers. This category includes the 
drained marshes and substratum of the valleys. 

“Consul Roosevelt acknowledyes his indebtedness for the greater part of the in- 
formation contained in this report to M. Edoner Ferot, of Bordvaux, a recognized 
authority and author on vine culture, 
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The soil of drained marshes is mixed with mold, fine sand, and organical 
particles of vegetable and animal matter; the subsoil is composed of 
clay, sand, turf, and sometimes mar]. The nature of palus soil is simply 

that of the marsh where the alluvial ground has been drained and im- 

proved by culture. The best palus land is in the district of Lesparre, 

in the cantons of Blanquefort, Barbon-blanc, Blaye, and Saint-Ciers- 

Lalande, and borders the side of the Garonne, the Dordogne, and the 

Isle. The wines of those vineyards possess color and vinosity, but lack 
delicacy of taste. 

The highlands are those where the argils predominate; they exact, 

according to their nature, the assistance of manure, transports of light 

earth, and constant plowing. These lands are generally to be found on 

the hills and hill-sides; they have, in general, a calcareous or stony 

subsoil; this kind of soil is particularly appropriate to the vine. 
The marly calcareous land covers a considerable part of the country ; 

it agrees with the vine when sand, argil, or gravel forms an important 
proportion of the ground. 

Gravelous land is the most favorable for vine culture as regards the 

quality of the production, and may be divided into two classes: (1) On 

gravelous land composed of stones or quartz, being about 3 feet in 

depth, and having a subsoil of clay and argil or alios, the best growths 

of Médoc and Graves are cultivated; (2) sandy, gravelous land, form- 

ing a composition of sand and stones, based on an inert sand or upon 

aliotic layers, is not propitious to the vine in consequence of the humid- 

ity of the subsoil. 

The siliceous land covers nearly half of the department. It partakes 

of the siliceous nature, mixed with clayish, calcareous elements, which, 

when properly worked, is well suited to the culture of the vine. 

The batardes, or terres batards, present an intermediate state between 

the rich land and the siliceous sandy lands; their fertility is more or 

less great according to their situation; the ordinary white plants grow 

in these soils with facility. 

Subsoils.—The study of subsoils is also of importance to those desiring 

to cultivate vineyards. They have a considerable influence upon the 

success of the vine and upon the nature and quality of its production. 

T shall divide them in six classes: Argillous, sablo-argillous, calcareous, 

marly, gravelous or stony, sandy aliotic. 

Argillous subsoil, when it is composed of close or compact argil, is 

hurtful to the vine, because it is moist, and in consequence the roots 

are easily attacked by cold, and giving to the fruit a very definable 

earthy taste. 
The sandy argillous subsoils are favorable to the vine, providing the 

sand enters for about one-half into its composition, permitting the wa- 

ter to pass through sufficiently to exercise a salutary influence on the 

roots—that is to say, refreshing them without leaving bebind an un- 

healthy humidity; but then the vine on these soils is ordinarily more 
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cultivated with a regard to quantity rather than quality of its produc- 

tions; meanwhile the soil is fertile, and admits of the finest vines being 

cultivated here. 
The calcareous or marly subsoils are often compact and not suff- 

ciently porous, by reasou of which a free flowage of water is checked, 

and when near the surface of the soil they are extremely hurtful to the 

vine, they may, notwithstanding, be of great use by digging the ground 
and mixing it with the upper layers of earth. If these layers are sandy 

or sandy gravelous, a very favorable result may be obtained; but if 

composed of greasy sand, the mixture will not be so good. The nature 

of this soil is especially favorable to the white vine. 

The gravelous or stony subsoils are very favorable to the vine. They 

present sometimes small siliceous stones or pebbles, white, gray, bluish, 

and transparent; these stones are termed “ graves ;” sometimes little 
blocks or stones of a dull opaque; sometimes also little pieces of stone 

or rock in the crevices of which the roots of the vine generally pene- 

trate, thereby forming the base of a great hardiness and vigor for the 

plant, and of an agreeable, well-developed taste and flavor for the wines. 

The sandy subsoils are suitable to the vine, because they permit its 

roots to penetrate to a great depth, to find the stability of temperature 

which is favorable tothem. The most part of these soils produce a fine 

delicate wine, but lacking sometimes in body and color. 

The aliotic subsoils, sometimes ferruginous, are impervious as those 

of the argil and marl; they furm a bed which arrests water, thereby 

rendering the earth too dry, especially if sloping; the water, following 

the bent of the incline, settles in the lower parts. When flat it is too 
damp, a defect, however, which can be easily remedied by digging up 

the earth to acertain depth. Under these circumstances, they are very 

much in request. The best vineyards in the Médoc are established on 

grounds of this nature. 

Planting.— Before planting the vine the nature of the soil should be 

attentively studied, and the preparatory labor performed according to 

its species. Itis most urgent that the vine should be sheltered from 

prolonged dampness; to this effect the earth must be disposed in such 

a manner as to regulate the slopes and facilitate drainage. If in a very 

hard, argillous land, called terre tape, or boulbaine, or tuf, the marl or 

alios should be found of shallow depth, the subsoils must be broken 

up to render them pervious and to mix them with the superficial layers 
of earth. 

The earth, purified by the means above indicated, and by drainage 

whenever itis essential, demands a most important operation—improve- 

ment and manure. 

To manure the earth about the vine is always a most essential pre- 
paratory feature, at least when not operating upon alluvial soil, but 

when this is the case a liquid manure is sometimes employed and poured 

into the hole assigned to each plant. When planting superficial earth, 
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which has not been before used for cereals, or which has not been ma- 

nured for a long time, at least half a cart-load of manure is required 

for a row containing from 75 to 80 plants. In planting a feeble or used- 

up ground double that amount of manure must be employed. It is 

very important to have the plants well chosen; to this end it is only 

required that the foot or base should be healthy and vigorous, taking 

them only from branches having hitherto borne fruit. In certain com- 

munes each cutting has a little of the wood of the preceding year; but 
great importance is not attached to this latter precaution, as many 

succeed as well in planting the young end. To replace the dead feet 

in a young plantation root-plants are sometimes preferred (called 

“ chevelus” or “ barbeaux”) to the ordinary plants or layers. 

This replacement is also made by “ provins.” The term “ proving” is 

applied to a branch or tributary of the old vine-stalk, upon which new 

roots develop without separating it from the mother vine. In order to 

make a “ provin” a long branch is left upon the old vine-stalk nearest 

to the one to be replaced, and if possible in the same row; a pit is 

then dug, about 1 foot deep, between the two plants; it is then filled 
up with mold or manure, if the earth be poor; the branch is then put 

into the pit without separating it from the mother vine, and the end 

raised in the place of the dead stalk; itis supported by means of a 

wooden stake, and requires to have its top cut off like the mouth-piece 

of a flute, care being taken that the bud should be on the side opposite 
the slope in order to avoid its being drowned or damaged by the flow- 

ing of the sap. The severing of the “ provin” is indispensable to pre- 

vent the mother plant from declining or even dying. The separation 

is begun after the second year by cutting on the branch a cross-section 

about one-third deep, and by completely cutting itthe year after. These 

“ provins,” or layers, have the advantage of producing from the first 

year; it is admitted in the Médoc that every “ provin” pays its expenses 

from the first year. The “ provins” are made at the period when the 

sap begins to ascend into the branches, rendering them more supple; 
care is taken to make some slight incisions in the part of the branch 

lying under ground, so as to facilitate the growth of the roots. In the 

planting ot the vine by layers I find that five different modes are em- 

played in the department. The three first are the most extensively 

used. : 
(1) Planting by reversion.—This mode is certainly the best, but also 

the most costly, inasmuch as the work for one acre costs about $117. 

It consists in opening trenches in the direction of the vine-rows, a suf- 

ficient distance apart; the first trench being finished, the earth coming 

from it serves to fill up the last; manure is then thrown in and the 

plants, or “ barbeaux,” are placed in, being supported by stakes. The 

next trench then undergoes the same operation, and so on to the end. 

Planted in this manner the vine produces early, but is not of long dura- 

tion, 
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(2) Planting by staving and with a stake or bar.—Another mode gener- 
ally used when the subsoil approaches the surface of the ground and 

when its nature renders it accessible to dampness, were it not broken 

up, consists in turning up with picks the subsoil of alios or clay to a 

depth of about 2 feet and mixing it with good earth or manure 

brought for that purpose. These operations being over, a crowbar is 

driven into the ground to make a hole, into which the scion is placed, 

and which is carefully filled up with earth all around the scion. Some- 

times, in order to increase the adherence of the plant to the ground, it 

is watered with a kind of liquid mud or manure. 

(3) Planting with the stake or bar.—This mode is certainly the simplest 

and most economical, but can be employed only in loose earth easily 

perforated and comparatively fertile. Pulverized and liquid manure is 

generally employed in this mode of planting. It consists in thoroughly 

plowing and harrowing the earth, after which a hole is made with an 

iron bar. This hole is sometimes enlarged by means of a wooden cone 

armed with apn iron point in order to increase the quantity of manure 

given to the plant. 

(4) Planting with ‘“araire” or plow.—This mode, which is one of the 

less expensive, can only be used in deep soil. It is littleemployed. It 

consists in making a deep furrow by means of the plow and filling in 

with manure, placing the plants therein and covering the furrow. 

(5) Planting in the little trench.—This mode has been for along time 
almost entirely given up. It differed slightly with the preceding 

method inasmuch as a little trench one foot wide and one and one-half 

deep was dug instead of a furrow. AIl of these plantings are gener- 

ally made in the months of February, March, and April, even before, 

weather permitting, and can be continued up to the middle of June, on 

condition that the plants be kept under ground in a northern direction, 

in order to prevent them from growing. Finally the plant is set up- 

right, earthed up, cut at the third knot above ground, and fastened to 
a little stake. 

During the first two or three years after planting, certain vineyards 

of Médoc are tilled six times yearly, but for the greatest part tillage 

takes place but four times during the year. The young vines at this 

period require particular attention; they must be freed from snails as 

much as possible, and each year the plants which have not thrived must 

be replaced by layers. If among the plants that have succeeded there 

should be one or more of any kind not wanted, these must be grafted. 
Grafting, which was formerly occasionally employed by the vine-growers, 
is every day becoming more universal; since the invasion of the phyl- 
loxera many fine plants have been ingrafted on American plants, which 
resist phylloxera. 

Situation and care.—For the ridges there are no fixed directions; the 
slope of the ground is previously consulted, in order to facilitate drain: 
age without risk of the subsoil being carried away. Some vine-growers 
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(when the ground permits) set their ridges from east to.west, asserting 

that the wind and hail come from the west; by this method the first 
feet of each row alone are injured ; the others, affording mutual shelter 

to one another, have less to suffer. It is noticeable that this direction 

of east to west is practicable only in the Médoc, where the vines are 

very low, because the shade of any individual plant can not be preju- 

dicial to the others ; nevertheless, it sometimes happens that the land 

is not evenly exposed to the action of the sun, which, of course, is not 

so favorable. Other vine-growers plant in the direction of north to 

south, so that the rays of the sun may penetrate into the vine rows as 

long as possible, in order to heat the surface of the ground and the dif- 

ferent parts of the fruit in a more equal manner. 

The soil, according to its condition, is tilled from two to four times a 

year, either by plow or by spade. The wages of laborers having doubled 

of late years, the plow is consequently in greater use in most of the vine- 

yard. 
When the vine is stripped of its leaves and fruit laborers are employed 

to examine each vine row, in order to weed out the quick or dog grass, 

which is very destructive. The old vine plants are often covered with 

a kind of moss which serves as a refuge for crowds of injurious insects 

to the vine. Some proprietors take the precaution to destroy them dur- 

ing winter; others do not attach the same importance to them. Since 

the appearance of the new disease of the vine, some proprietors have 

obtained favorable results from barking, by which means a great num- 

ber of insects and their eggs can be destroyed, including those of the 

phylloxera, 

Another part of the winter labor consists in removing the earth 
brought by the plow or by the waters into the “ capvirades,” a kind of 

alley made between the rows for facilitating the running of water and 

for allowing sufficient room for the teams to turn. 

After the pruning, which should take place as late as possible, on 

account of the spring frosts, the laths and decayed stakes are replaced ; 

the branches or hastes are then fastened by means of a kind of rush to 

the nearest stave. The best season for this, as the hastes have frequently 

to be curved or bent,is when the sap begins to ascend intothe branches, 

rendering the wood pliant. This work should be carefully avoided in 

dry weather. When once the vine is in good condition labor com- 

mences. 
In the month of June the vine is nipped; that is to say the sap is 

stopped from going into the “suckers,” thus named because, though 

possessing much vigor, they notwithstanding are unfruitful. The shoots 

or sprouts appearing on the old wood are cut off (at least, those not 

intended to become fruit-bearing branches). In July the vine is some- 

what freed of its suckers, in order that the air may circulate round the 

plant and that the grapes may be better exposed to the solar influence. 

This also facilitates the passage of the plow. 
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In August the leaves are thinned. This work does not take place 

every year throughout the department, particularly in those vineyards 

which only produce common wine. Great attention should be bestowed 

upon this work, in order to avoid too much exposure to the sun, and at 

the same time aid maturation. 

Pruning is certainly the most important operation that the vine claims 

from its care-takers. On this depends not only, in a great measure, the 
abundance of the crop, but especially the health of the plant. Ittakes 

place generally from the end of the fall of the leaf until the commence- 

ment of the hard frosts. Before this period the wood is not sufficiently 

ripe, and would cause the loss of a part of the sap. Later the cicatrice 

arising from the pruning would not have time to heal up before the sap 

ascends, and a serious flow would occurin spring. For some years past 

the vines have been considerably tried by spring frosts; it has there- 

fore been judged wise, even at the risk of losing a small portion of the 

sap, to prune as late as possible, in order to retard the shoot. This is 

customary in the Burgundy vineyards. 

Itis recommended to vine-dressers, when operating, to have with them 

a little box of some fatty liquid, and to put a little of such on each 

wound made by the pruning, above all on the old wood, so as to pro- 

tect it from the changes of temperature, which often cause the interior 

of the plant to decay. The pruning is conducted in two fashions: with 

a pruning-knite or with vine-scissors; this latter instrument is very ex- 

peditious. But in the Médoc, and many other places, they prefer the 

pruning-knife, with which the judicious vine-dresser carries on his work 

better, without injuring the wood, cutting and paring here and there, 

where he thinks fit to do so, making incisions, lifting a very light piece 

of wood, etc. The vine-shears are preferable to the pruning-knife when 

cutting young vines which have no thick wood to take up. I shall not 

undertake here a treatise on the pruning of the vine, or an appreciation 

of the different modern systems. Such details would require a volume, 

and are consequently out of my compass. The value of these different 

systems is so intimately connected with the nature of the soil and its 

situation, and with the nature and vigor of the plant, that I can not go 

further than commending practice, observation, and intelligence as the 

best guides to the vine-dresser. To the general information already 

given I may add the following fundamental principles: 

Charge the vine only in accordance with its age and vigor; equalize 

the burden of the different arms of the vine, so that one side should not 

bear all the sap at the expense of the other; carefully save on each 

plant the short cuts which are intended to become fruit-bearing branches 

for the next year, and which, being low shoots, keep down the vine, 
which has a tendency to spring up. 

In the Médoc the vine is planted in rows which, according to the vine- 
yards, vary between 180 to 300 feet in length; the latter is seldom used, 

on account of the difficulty of transporting manure, gathering the grapes, 
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ete. In certain districts the rows are 3 feet apart; in others, a little 
less. The plants are more or less distant, according to their nature and 
that of the soil; this distance varies from 3 to 4 feet. The trunk of the 
plant is from 6 to 8 inches long, and fixed to a little stake about 15 
inches high; laths are attached to the tops of the stakes, and to the 
laths are fastened the two arms of the vine. For some years past these 
wooden laths have, in several vineyards, been profitably replaced by 
iron wires. This system, which presents great advantages above all in 
an economical point of view, has been in use for the last twenty-five 
years by Monsieur Richier, the inventor, and by his heirs, in all of their 
vast vineyards. 

The stakes are sometimes of pine, but more generally of chestnut 
wood; the latter cost from $2.30 to $2.70 the thousand, while the former, 
whitch do not last so long, cost from $1.35 to $1.55. The laths come from 
the west of the Médoc, where for some years past pines have been grown 
on a large scale. When delivered at the vineyard they cost from $3.85 
to $4.80 the thousand. 
Pruning.—On the first year of planting the vine is pruned from the 

two eyes nearest to the ground. The second year the process is per- 
formed in the same manner. The third year, when pruning, three or 
four buds are left untouched. In strong earth the weaker plants are 

cropped short; but two arms are left to the most vigorous plants. The 

fourth year, in light soils, arrangements are commenced for establishing 

the two arms; in heavy soil this operation is completed, the trunk of 

the vine is then made 6 inches high, so that when the plant is earthed 

up the arms start almost on a level with the top of the ridge. Special 

care should be taken that the arms follow the direction of the laths, 

The vine always having a tendency to rise, great attention is paid to 

‘Save, When pruning, the short cuts which are intended to become fruit- 

bearing branches, in order to be able to cut off the old wood when it 

becomes too long. The fruit-branches are chosen from those of the pre- 

ceding year, near the old wood; the under branch is chosen by prefer- 
ence, so as to avoid the plant rising too quickly. 

The branches are allowed 133 or 154 inches in length; they are fast- 

ened horizontally to the lath; this is intended to equalize the distribu- 

tion of the sap, and to form at the base of the branches a proper wood 

for renewing the vine. One, two, and sometimes more of the last buds 

of the branches are taken off to increase the strength of the shoots pro- 

duced by the others, and to facilitate fastening. As soon as the pruning 

is over, the branches gathered up, the different kinds of winter work con- 

cluded, such as the clearing of the dog-grass and of the moss covering 

the trunks of the old vines, the transports of earth conveyed from the 

alleys to the middle of the ridges, and the vines propped, plowing 

commences. Four plowings are made; the first one toward the end 

of February or the beginning of March. The object of this is to “ open 

the vine,” according to the expression of the country ; that is to say, to 
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uuearth it; but as, in plowing on both sides of a row, the earth can 

not be raised between each plant, women pass behind the plow with a 

hoe to take up the earth and spread it in the middle of the rows. The 

second plowing generally takes place in the middle of April, with a 

plow ofa peculiar shape called “bent.” Its purpose is to earth up the 

vine, so as to spread about the foot the earth taken off by the last 

plowing. When the vines are young or surrounded by the young 

plants, a woman with a shovel follows the plowman and lays her 

shovel between the plow and the young plants or layers, so as to avoid 

their being stifled or bent by the earth. The third plowing takes 

place in the month of May, before the flowering, and is exactly the same 

as the first one. The fourth takes place at the end of June, after the 

flowering; for this the special plow called the “bent” is again used. 

After the fourth plowing, women or children pass down the rows to 

raise the young bunches which are sometimes a little earthed up. It is 

also at this time of the year that the leaves begin to be thinned more 

or less, according to the strength of the vegetation and to the tempera- 

ture. 

In all vineyards a constant war has to be made against the destruc- 

tive insects which swarm in them, especially suails. Many proprietors 

in the Médoc keep for this purpose hens and ducks, which go into the 

vineyards to feed on these parasites ; but care is taken to remove them 

in due time, in order to avoid their injuring the new buds or attacking 

the grapes. 

Expenses of culture.—The expenses of culture in the Médoc vary ac- 

cording to the communes, and, above all, according to the facilities of 

working. (1) A small property cultivated by the hands living on the 

place has hardly any expenses beyond the keeping of the vine-dresser 

and his family. (2) A large property requires a manager, with fore- 

man, laborers, vine-dressers, etc. (3) A middle-sized one is cultivated 

by the proprietor, who hires a team of oxen and oversees his laborers. 

Each of these properties not oniy has different expenses of culture, but 

obtains different prices for the products. 

The “priv-fait,” or “agreed price,” is the name given to a certain 

space of ground, for the culture of which the price has been agreed in 

advance. 

Expenses for a ‘prix-fait” composed of 24,000 vines, planted about 1 yard apart and occu- 

pying about 6 acres of land. 

The following uecessary expenses attendant on the vineyard are almost invariable : 

Manual labor, for pruning, binding, lathing, ete ......-.-.-. 0-222. .2 2-2. eee $43. 42 
Manual labor, for clearing away the dog-grass8...-.. 2-2-2. 62-20. - ee eee ween 4. 63 

Purchase of 10,000 stakes, at $2.02 the thonsand.... 0-22. 2.2. eee Cone nee 20, 20 

Purchase of 5,000 laths, at $3.46 the thousand 2... 2... 020... 22. eee eee 19.3 
Purchase of 10 sheaves of binding reeds, at $1.16 each 2.2.2... ee elle 11. 60 
Fonr plowings and a winter supplementary plowing ...............02. 0... 52, 11 

One hundred and fifty days’ wages to the women for raising the vines, de- 
stroying the insects, unearthing the young branches, ete., at 19 cents..... 28, 50 
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LiAVORS. 'eeteinns seresee ta cieeeesettee sean deuakiee seceuh pike eent choeweeens $7.72 
Expenses of vintage of 5 tuns, at $6.75 ..... sudsebbseeesteeyoasece sist@secene: 38095 
Expenses of racking and other coopers’ work.......-......--- specie eee 7.72 
Purchase of twenty casks, at $3.47.....2.... 02-222 coon eae Roan Smee Mere 69. 40 
Expenso of delivery at Bordeaux for 44 tuns ..........2.-2.2-- sale Seekoweueia 4. 82 

303. 17 

Expenses varying according to the nature of the soil and according to the proprictors. 

Sulphuring: Labor and purchase... ..-2.. 0... 0200.2 e eee cee voce cone ee none 7,92 
Manuring 5,000 feet a year: Manual labor, at $2.70 the 1,000 foot wis wialsiagiouiers 13.51 
Purchase of manure or mold: 92 cubic yards, at $1.18 -.........22-...2--.- 108, 56 
Cleaning of the trenches and vine-tracks, hauling earth, ete .7.......-.. eeee 17.37 

General expenses incumbent on the vine domain, 

Taxes, duties, ete ..-.-.-- 22+ 212 ence eee e cee eee cee ee oer ee een eee -- 25.09 
Keeping the buildings in repair...... 0.2. 022-20 .- eee eee cence eee bas 9. 65 
Overseeing and sundry details.......... eeiscete Suiviele SERRE tiemdeaweeaacinasesa 21,23 
Keeping the stock in good order (wine-vessels, ato, ., Wheelrights, black- 

smiths, farriers, 660.) .....-.-+2cceees ceccee cen cee cece ns conn ee cece wren wees 19. 30 
Wear and tear on teams, harness, etc -.........-----.-- SSe'e seGseeee ene ceace 19. 30 
Renewal of the vineyard, 2 per cent. every year...-.. 0-00-2222 eee eee ne eee 46, 32 

Interest on advances, six months, at 5 per cent. per annum................. 14.79 

Total general ..-.-.--.--- 22-2 ee eee ee eee tae ee eeeee emsSeeteasc se 606, 21 

Average yearly revenve, supposing the sale of 5 tuns (20 casks) of wine at 

vintage time at $168.87 per tun.......--.------ +e eee eee sess wewisioscas 844. 35 

To be deducted : 
7 per cent. discount and brokerage ...... 22-222 eee eee eee ee ee eee. $59.10 
3 per cent. waste for 6 months... 22.22. 2-2-2. cone enue noes sere cones 33.77 

92. 87 

. 751. 48 

If from this be deducted the expenses for culture ($606. 21), there remains $145, 27, 
representing the net yield of each ‘‘ priz-fait,” corresponding to about 6} acres (6.42), 

which makes $22.63 per acre. 

Ifa vineyard of superior table claret be valued at $390.50 per acre, it 

will be found that it yields a net revenue of 5.80 per cent. per annum. 

Such a revenue can be obtained only by those who can afford to appro- 

priate a certain amount of money to improve the estate. A yearly out- 

lay of about $485 per acre is indispensable, and has to be repeated for 

several consecutive years before giving any profit, because the harvest 

is generally sold only after two or three years, in order to give the wine 

sufficient time to acquire its qualities and realize a fair price. 

The sum of $485 per acre is overreached in some of the famous vine- 

yards of the Médoc, where the care and treatment of the vines and 

wines are almost luxurious. Extravagance may well be afforded when 

the wines are sold from $380 to $580 the tun of four casks. In this case 

the capital represented by the vineyard is much more considerable than 

the foregoing valuation, and the price of the land rises proportionately 
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to the produce of the vines and the price of the wines. The vineyards 

at CbAteau-Lafitte are valued at nearly $4,700 per acre. On the other 

hand, there are many vineyards in the Médoc—in fact, the majority of 

them—whose wines at vintage time do not obtain quite an average of 

$1638 per tun. Yet most of those vineyards are worth $390 per acre. 

In fact, good management, a thorough experience in the matter, and 

money always in readiness, are indispensable conditions for success. 

GEO. W. ROOSEVELT, 

Consul. 

UNITED STATES CONSULATE, 

Bordeaux, January 23, 1884. 

ITALY. 

REPORT BY OONSUL-GENERAL RICHMOND, OF ROME. 

[Republished from Consular Reports No. 41}.] 

The vine in Italy is cultivated on the plains, in the valleys, and up the 

sides of the mountains to an altitude of 500 and even of 600 meters above 

the levelofthe sea. On Mount Etna the cultivation is successfully prose- 

cuted at an elevation of 950 meters above the level of the sea. Along 

some portions of the coast the vineyards are brought close down to the 

edge of the sea, and the vines are planted right in the sand deposited 

by the action of the waves. In this latter case, however, it has been 

found that the sea-breezes are often hurtful to the vines, but no remedy 

has ever been thought of to combat the evil effects resulting therefrom. 

The Italians cultivate the vine in vineyards, which are exclusively 

devoted to that end, or in orchards in conjunction with other fruits and 

vegetables. In many places the vines are only allowed to reach a low 

growth, and are not supported by props, while in others they attain a 

medium height, and are supported by poles or trained along wires. 

When trained to a greater height they are attached to trees, of which 

latter the most affected for the purpose are the black poplar (in the 

Campagna), the white poplar (in Tuscany), and the elm (in Emilia). 
There are also trellises especially adapted for the training of grapes in- 

tended for table use. All these different methods of vine-culture are to 

be found in the same sections, only varying with the different conditions 

of the soil, the qualities of the vines, aud the exigencies of the wine 
trade. 

With regard to the soil, it may be stated that in Italy the vine is 

cultivated pretty much everywhere. But there are certain qualities of 

soil which are more favorable than others to secure a desirable result 

as to quality and quantity of crop. The most productive vines are those 

growing in localities subject to inundations, and the best quality of wine 

is produced by the vineyards planted in light gravel soil of the hills, 
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containing a certain quantity of oxide of iron. in porous volcanic soil 

the grape is of excellent quality, and the wine obtained from the growth 

on chalky soil is very highly esteemed. The best Chianti wine comes 

from a slaty soil of reddish color, containing a certain percentage of 

carbonate of lime, and in the hilly districts there is considerable chalky 

soil not adaptable to any other use than that of viticulture. In the 

majority of the vineyards where the custom is to plant the vines in 

rows, and train them on trees, the intervening spaces are cultivated in 

the usual rotations of planting, but care is taken to avoid such growths 

as might be incompatible with the successful development of the vine. 

In low-growing vineyards, however, no other culture is ever prose- 

cuted. 

It is not generally customary to irrigate the vine, although it is some- 

times done with marked success. Drainage is always carefully provided 
tor in the vineyards. 

The average yield of wine to the hectare may be set down as 14.29 

hectoliters. The yield in Veneto is only 10 hectoliters, but in Pied- 

mont it reaches 23.07 hectoliters to the hectare. 

The cost and mode of planting vineyards vary considerably according 

to locality. In Viterbo the vines are planted some 18,000 to the hectare, 

and are trained on poles at an outlay of 1,823.58 lire to the hectare, for 

the first four years, and the cost of maintenance averages 383.03 lire, 
while the average yield to the hectare is 33 quiutals of grapes. At Bari, 

in Altamura, the vine is cultivated without props, and the cost of plant- 

ing 6,200 vines to the hectare is 1,215.24 lire, the annual cost of mainten- 

ance is 466.86 lire, and the average yield per hectare is 25 quintals of 

grapes. In Tuscany the vine is also cultivated without props; the 

planting per hectare costs 2,518 lire; annual cost of maintenance, 466.12 

lire, average yield 49.50 quintals to the hectare. 
LEWwIs RICHMOND, 

UNITED STATES CONSULATE-GENERAL, Consul- General. 
Rome, April 1, 1884, 

TUSCANY. 

REPORT BY CONSUL WELSH, OF FLORENCE. 

[Republished from Consular Reports No. 414.] 

To the cultivation of oranges, lemons, and figs little or no attention 

is given in Tuscany. More attention is paid in Tuscany to vine culture 

than to that of olives, inasmuch as the grape-vine is less delicate, and 

withstands better the severity of climate and variety of soil. Except- 

ing in some mountainous regions, it may be said that the grape is-culti- 

vated all over Tuscany. 

To enumerate the different vines of Tuscany would take up too much 

space. For the province of Florence alone there are about 150 different 
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varieties grown, of which two-thirds (or 100) produce raisins and grapes 
for table use, and, with the others, the grapes are made into wine. 

The systems of cultivation are not less numerous than the varieties 

of vines. There are vines disposed in the French system, trained low 

and in rows at a meter (3 feet 3 inches) distance one from the other, 

supported by iron wire or stakes; low vines placed in rows on the 

edges of fields; vines stretched between maple trees, elm trees, or 

poplar trees; low vines in rows over the trees, and in the neighbor- 

hood of Pistoia and Lucca many vine arbors. 

Vines are reproduced sometimes with sprigs, but generally by shoots 

left free for two years in the ground, which should be well dug at the 

commencement and end of each summer. The third year the shoots are 

dressed and the most vigorous selected. Two or three years later the 

vines are affixed to stakes and the year following the grapes appear. 

Ditches measuring 1.20 meters (4 feet) in width and depth are dug for 

planting vines at a distance varying from 60 to 70 centimeters (2 feet) 

for rows with low vines, the distance being less on the hillside than in 
the plains. 

At Val di Nievole, in the middle of a field surrounded by vines, a 

row of mulberry trees is always to be found, and on the sea-coasts of the 

Lucchese olive trees are to be seen along the edges and rows of vines 

in the interior of the fields. Olives and vines are often grown together. 

The pruning of the vine is done before or after winter. For vines 

united to trees, two systems of pruning are in use, viz piegatoio, or 

tralciaia, and penzana, or catena. The former is the most common, and 

consists in twisting two vigorous shoots, to which twenty or more cuts 

have been made, and tied to a supporting branch with the extremity 

turned down. For the latter the shoots are preserved much longer, 

twisted with another vine and supported by another stake. Low vines 
are usually pruned on the system “cornetto,” viz, with two, three, or 

four cuts, according to the variety, and while growing they require the 

taking off of the tops of the shoots, they being tied to a stake whenever 

they are 50 or 60 centimeters (1 foot 8 inches or 2 feet) long, and tied 

again when they have reached the height of the stake; and finally 

twisting the extremities of one vine with another, so as to make an arch, 
which last operation is made when the grape is already completely 

formed. In the vineyards managed according to the French system the 

soil is spaded in the spring, and also in August, and each year well ma- 

nured. The vine thrives throughout all Italy, needing a sunny expo- 

sure in northern Italy, while in the middle and the south it thrives 

equally well in valley, table, or hill-side lands, but prefers a rough soil, 

far from moist or foggy localities, and avoiding ground excessively com- 

pact or clayey. Stouy soil, if sufficiently watered, is well adapted to 
vine culture. 

Wa. L. WELSsn, 

UNITED STATES CONSULATE, Consul. 

Florence, March 17, 1884. 
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VENETIA. 

REPORT BY CONSUL NOYES. 

[Republished from Consular Reports No. 41}.] 

CLIMATE AND FRUIT-GROWING IN ITALY. 

While it is true that the soil and climate of Venice seem specially 

favorable to the fruit of southern regions, and while in fact almost every 
species of such fruit may be produced in some specially favored spot of 

its territory, even the palm tree flourishing unsheltered at certain well- 

known points of the Riviera, yet this is far from being a tropical country; 

and when it is remembered that Naples has almost exactly the latitude 

of New York, that Venice lies farther north than Halifax and nearly on 
a line with Mackinaw, regions where fruit-culture of any kind is rather 

precarious than otherwise, it will be evident that with all allowance for 

the isotbermic variations of the two continents, the success of such semi- 

tropical fruits as oranges, lemons, and olives must always be partial, 

and dependent rather on exceptional advantages of situation than on 

the normal conditions of the country and climate. 

That vegetation so foreign to the latitude should find a congenial 

home in Italy is mainly due to the topographical, peculiarities of the 

region, as is proved by the abrupt transition in crossing the Adriatic to 
the inhospitable climate of the Balkans. The semicircle of the Alps, 

shutting out the vicissitudes of temperature caused by the action of 

frost and thaw on the plains of Northern Europe, leaves these narrow 

shores only open to the genial rays of the southern sun, and to winds 

charged with the heat of Africa and the moisture of the intervening 

sea. The influence of these exceptionally favorable conditions is strik- 

ingly illustrated by the fact that while the orange and lemon are in 
their natural element only in Sicily, the point where, after Gibraltar, 

Europe approaches nearest the coast of Africa, yet, strangely enough, 

the only other locality where their production becomes a profitable in- 

dustry is found at the northern extremity of the kingdom and almost 

in the heart of the Alps. All travelers are familiar with the olive plan- 

tations of Northern Tuscany and the Riviera of Genoa. The oil of 

Lucca is proverbial for its excellence, due evidently, with the prosperity 

of all this favored region, to the redoubled barrier of the Apennines, a 

protection not only from the rude climate of Northern Europe, but from 
the chilly influence of the Alpine snows as well, maintaining here per- 

petual spring even when winter reigns on their sheltering heights 

VINE-GROWING IN VENETIA. 

The vine, on the contrary, thrives anywhere with the luxuriance of a 
native product, finding all its requirements satisfied by the relative 
warmth which barely suffices for more sensitive plants, and finding, be- 

156a——29 
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sides, in the volcanic origin of much of the Italian soil the elements best 

suited to nourish its vigorous growth. This natural adaptation, and the 

extreme facility with which it lends itself to every situation and every 

mode of treatment, have, by allowing the persistence of antiquated 

methods of cultivation, almost as effectually as the difficulty of succeed- 

ing with the more exotic plant, maintained the present imperfect and 

unsatisfactory stateof the industry. Until very recently no efforts have 

been made to improve the stock of vines or the appliances and processes 

for the manufacture of wine, and no standard types exist to fix any per- 

manent character for the one orthe other. The plants change their na- 

ture and name as they change their locality ; the same product bearing 

different names, or the same name applying to different varieties in neigh- 

boring regions, while the quality of the wine depends on the accidents of 
the season and the chances of unintelligent manipulation. Including 

all the slight variations caused by climate and situation, and known 

only by their rustic names, some 125 varieties of red and 70 of white, 

grapes are counted in the territory, mostly belonging to the species 

Vitis Vinifera, a few to the Vitis silvestris. 

ISLAND AND LAGOON VINEYARDS. 

Of these, several of the sweeter and more delicate kinds, cultivated 
on the Lido and islands of the lagoon, are abundant in the market of 

Venice; but this very abundance and cheapness would make it seem 
here an idle superfluity to prepare them as conserves for commerce, and 

nothing of the kind is thought of. Besides that, being the lightest and 

least alcoholic of Italian grapes, it is doubtful whether they possess the 
strength and flavor desirable for the purpose. 

The existence of these vineyards, surrounded by the sea, and often so 
low-lying that they must be defended from the invasion of unusually 
high tides, as well as the abundance and excellence of their product, is 
sufficient assurance that the situation causes them no prejudice. It 
seems, however, to deprive them of the vigorous flavor necessary to a 
good wine-grape; and for thesmall quantity of wine fabricated at Venice 
is generally used the fruit of the neighboring mainland. For this pur- 
pose the hill-side growth has a traditional superiority well established 
here, as in all vine-growing countries. 

The plants employed in these island vineyards are none other than 
the choicer varieties common to the surrounding country. The Marze- 
mena or Lugliatico (the Balsamina of the Romans) is a vine of medium 
growth and extension, the leaves indented to one-third of their width, 
with branches of moderate size, and grapes quite round, deep colored, 
and extremely sweet. Inland it thrives best in the valleys and along 
the foot of the hills, and is used to color and sweeten the finest wines, 
but is too poor in tannin and salts to suffice alone. The Pignola (Pig- 
nola rossa of Tuscany), much resembling the above, but more robust in 
flavor, is prized in mixtures for its large proportion of salts. The Ver- 
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diso and Bianchetto are the commonestof white grapes thronghout North- 

ern Italy, and need no description. Besides these varieties, evidently 

of the ordinary stock, the red and white Muscadel are abundant, with 

larger and more oval fruit, of a decided musky flavor, called the Fragola 

(strawberry) grape by the Venetians, and a certain quantity of the 

small, deep-colored fruit of the wild species, in long, close bunches, with 
the pungent sweetness everywhere familiar. 

The absence of trees and want of space on the diminutive islands 

where these grapes are grown have made close cultivation a necessity. 

The vines are planted 4 and 5 feet from each other, in rows about 3 

yards apart, and trained on gratings of lattice, slanted from about 5 feet 

9 inches, the height of a man, to within 24 feet of the ground, or else 
on upright espaliers or trellises around the inclosures or on the banks 

of the numerous canals and ditches which intersect these amphibious 

gardens in every direction. The plants are tended with the care and 

attention of the market gardener, and so far have been free from all 
the prevalent diseases of the vine. 

The nature of the climate is a sufficient guaranty against any risk 

of injury to the fruit from sea-fogs and mists, the long summer heats 

and frequent droughts being the dangers most to be apprehended, and 

often compromising the success of crops of every kind. Fogs are rare 

at all times, and during the season of vegetation absolutely unknown, 

while the ordinary evening mist from the water does not prevail till late 

in autumn, when the sun, sinking early toward the horizon, loses some- 

what of its dissipating power. The rare wet seasons cause an occa- 

sional falling off by preventing tbe full maturity of the grapes, but the 

permanent enemy is drought, which the vine certainly fears less than 

many other plants. 

VINEYARDS ON THE MAINLAND. 

On the mainland the plan is far from receiving the same careful and 

rational treatment. Every traveler has been charmed with the grace- 

ful luxuriance of the vine-mantled trees which border the routes of 
Northern Italy with their interminable festoons, and overrun the coun- 

.try, making it an ideal picture of exuberant vegetation, but an example 
of the worst possible farming, say the specialists. From time immemo- 

rial the Venetian cultivator has imitated the simple arrangement of 

nature in marrying the vine to its primitive support, and the best proof 

of the inexhaustible fertility of the region is the fact that with such a 

system he succeeds in producing delicious grapes and passable wine. 

Efforts are made to introduce vineyard culture, but the want of capital 

or impatience for hasty gain still prevails, and in the Valpolicella dis- 

trict of Verona, where the choicest of Venetian wine is made, the old 

system is universal, while in Conegliano some of the new plantations 
commenced under the auspices of the school there have been torn up, 

and the number of vineyards has rather diminished during the past ten 
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years. The practice is the same for fruit or wine grapes, and the same 

varieties serve indifferently for both. 

In this double cultivation the sustaining trees are planted some time 
previously, with the same regularity as the vines, from 3 to 10 yards 

from each other, and in rows from 10 to 30 yards apart, according to soil 

and situation, much deeper if possible, also, to avoid the interference of 

their root as well as to lessen the drain on the soil to the prejudice of 

the vines. The ash, maple, and cherry are generally preferred for the 

purpose, as less impervious to the sun, on the hill; the maple, elm, and 

poplar in the plain. After reaching the height of 6 feet, all the vigor 

of the young tree is confined by pruning it to three or four of its most 
robust branches. 

PLANTING AND CULTIVATING THE VINES. 

The vine (and the methods of cultivation are given here with some 

detail, as they are the same substantially for all sorts of vines and in 

all parts of the territory) is reproduced from slips (magliuolt) carefully 

chosen from the best individuals, well furnished with buds, and cut near 
the middle of the bearing trunk with a small portion of the wood at- 

tached. Before planting, these slips are subjected to a sort of macera- 

tion, exposed to thesun with their lower ends immersed inrunning water. 

This softening process predisposes them to take root and bud more 

promptly. They are then planted by some cultivators in a nursery for 

two or three years, but most generally on their permanent locality, to 

allow the young vine to adapt itself at once to the soil in which it is to 

grow. The furrow is commonly 2 or 3 yards wide and half a yard deep, 

shallower in light and loose earth, but a compact or clayey soil should 

be broken as deeply as possible. At the bottom are often placed large 

stones or fascines of osier, a sort of rough sewerage to aid a freer cir- 

culation of air and moisture. On rocky hillsides it is also a means of 

economizing the scanty supply of vegetable earth. These furrows 

should be opened and well broken up some time beforehand, in autumn 

if possible, since the soil gains in quality by the action of air, sun, and 
frost. 

The planting takes place with the opening of spring—from the middle 

of February to the Ist of April. The slips are placed four or five on 
each side and at 9 inches to 1 foot from the tree, disposing them in the 
best position to take root easily, and covering lightly at first with fresh 
soil and manure or vegetable refuse, to be filled up afterward with earth 
improved by exposure, according to the progress of the season, till the 
surface is leveled or the plant properly imbedded ; rapidly in the plain, 
more gradually on the hillside, where the spring rains would soon wash 
away the unsolid mass, while on the contrary the cavity, aided by a 
little support of stones below, retains and pectin by whatever they may 
bring from above. 

The choicest and best cultivated vines of the region, those of the 
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Valpolicella, often require to be terraced thus with a succession of sus- 

taining walls, and are in such localities so closely planted that in a few 

years the tendrils are festooned not only from plant to plant’but from 

row to row-—-a thing never permitted in the plain, where this cross- 
festooning would obstruct plowing for other crops in the intervening 
spaces. 

Generally both the vine and its support are pruned low and only al- 

lowed to spread horizontally, the vine, as it extends beyond its sus- 

taining limbs, being led over their forks and left pendent till 1ong 

enough to be attached by its extremities to those of a neighboring 

plant; more rarely bound to upper limbs it mounts to the height of the 

tree, since at a certain distance from the earth it loses its vigor and steril- 

izes. At Valpolicella, the sustaining plant, after reaching the neces- 

sary size and force, is often killed, that it may no longer rob the vine 
of its nutriment. 

During the earlier period of its growth the vine is pruned rigorously 

to confine its vigor to the portion by which it attaches itself to the tree, 

lopping all but the clinging tendrils. Afterwards the practice is to re- 

trench the higher shoots and force it to bear as low as possible, remov- 

ing at the same time those which have borne for one or more years, the 

better to re-enforce those intended to bear the succeeding year. Accord- 

ing to treatment and situation, the vine begins to give a profitable crop 

at from three to six years. 

VARIETIES OF GRAPE, 

Of the 200 or more indistinct varieties, confusedly attributed to the 

various districts of the territory, not more than 25 are cultivated to any 
extent or furnish a product of commercial value. 

The principg) of these for the district of Verona, the base and sub- 

stance of its most generous wine, is the Corvina, a close-growing vine, 

whose branches, with little tendency to spread, are thickly budded and 

bear an unusual abundance of rather small fruit in pyramid-shaped 

clusters. This grape is specially rich in all the elements for vinification, 

saccharine, saline, coloring, and tannic, and is at its best along the bases 

of the hills and in the upper valleys. On higher ground it changes its 

character somewhat, with lighter avd longer branches; the fruit is less 

crowded and abundant, extremely sweet, and delicious for table use. 

As arule, the red varieties succeed better on the hillside, the white in 

the valley, and the same plant removed to a higher level changes more 
or less, the fruit becoming rarer and smaller, but more concentrated in 
quality, while both it and the stems takea deeper color. This altera- 

tion the cultivators call ‘“ingentilire.”” The Corvina is the only grape 

capable of producing superior wine alone and without mixture, though 

to heighten its excellent qualities it generally figures only for 45 to 50 

per cent. in the best fabrication. 

Next in value is the Terodola,a plant more spreading than the above, 
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with deeply serrated leaves, small but well-furnished bunches of round, 

thick-skinned, and very black grapes; affects the same localities with 

the Corvina, and makes strong, high-flavored wine, improved by mix- 

ture with the last named and others, where it serves best in the propor- 

tion of 20 per cent. 
After these superlative products come the Rossignola, choice, also, but 

very delicate; thrives only in the best exposures, always the first at- 

tacked by epidemics, and requires constant sulphuration. 

The Schiavo, a strong-limbed and vigorous plant, abounding with fruit; 

only tolerable for wine, but excellent for the table. 
The Lambrusea grows wild in Tuscany; improved by culture and 

properly qualified by mixture gives superior wine; and the Marzemina, 

indifferent for wine, delicious for eating. 
Among white varieties, the Bigolona and Durassena, gathered ex- 

tremely ripe and concentrated by drying, both make an exquisite des- 

sert wine, the Vino Santo, so called because the grapes may be kept, and 

sometimes are not brought to press till Holy Week. 

The Montenara and Torbiana are preserved more exclusively for the 

table during the winter. 
Most of the white varieties may be kept and improve in flavor by dry- 

ing till the approach of spring. For this purpose the clusters are laid 

on a grating or hung from the ceiling in a well aired situation—a pro- 

cess as old and as well-known as the grape itself. 

It is hardly necessary to make special mention of the grape cultiva- 

tion in other parts of the territory, where the same varieties in less fa- 
vorable conditions are produced with less perfection. The whole range 

of country along the foot of the Alps is fertile in abundant and excel- 
lent fruit. 

At Conegliano, to the north of Verice, as mentioned in my last an- 

nual report, the soil and situation are exceptionally well adapted for 

the culture, and a school has been established, aided by state and pro- 

vincial subvention, for promoting more rational and efficient methods. 

The soil here is the most decidedly calcareous to be found in the terri- 

tory, derived from the disaggregation of the masses of dolomite and 

oolithic limestone of the mountains above, and from extensive beds of 

marl lower down, largely mixed with fragments of the underlying por- 

phyry, quartz, and granite. Where this soil rests on strata of loose 

conglomerate, as is generally the case here, the vine finds a congenial 
situation. 

Here, to the contrary of Verona, the white wines succeed best. The 
Verdiso and Bianchetto have. much local reputation, and, properly ma- 
nipulated, make a good foaming wine of unusual body and flavor. The 
Prosecco, Pignola, and Baschero are also excellent, and are largely con- 
sumed in Venice and the surrounding country, though their want of 
alcoholic force prevents exportation to any great extent. 
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The red wines of the Rabosa and Schéavo are also a permanent staple 
in the consumption of the eastern part of the territory, and all are ex- 
cellent for table use, being cultivated along with others for the exclusive 
purpose. 

In proceeding westward the soil, with the constant predominance of 
the calcareous element, but with a larger admixture of scorise and vol- 
canic matter, lends itself to the production of stronger and richer qual- 
ities both of fruit and wine. This is particularly the case in the ex- 
treme westward districts of the territory, where the bills of Verona are 
almost exclusively composed of the detritus of Cretaceous strata, mingled 
with quartz and the disaggregation of basalt and friable basaltic tufa. 
The vine prospers everywhere, varying with the differences of theregion ; 
sweet but light and watery on the limestone of the plain; deep-colored, 
strong, and aromatic on the basaltic hills to the east; rough and tonic 
on the glacial accumulations beyond the Adige. 

INTERCROP CULTIVATION IN VINEYARDS. 

The practice of cultivating for other crops the spaces between the 

vines is universal; in fact, the vine can hardly be said to have any dis- 

tinct apportionment, but rather to be superadded as the necessary 

garniture of every field, which, regardless of its presence, is tilled in all 

respects according to the ordinary agricultural routine of the country, 

and this double culture only fails w here the situation is so precipitous or 

so bare as to make any product but that of the vine out of the question. 

PROFITS OF VINE CULTURE. 

According to situation and treatment, the vine begins to become 

profitable at about three years, and is in full bearing at six. 

Throughout the Venetian provinces in strong contrast with those of 

Lombardy, artificial irrigation is little developed; in several it is al- 

most unknown, and where it exists is much more in request for meadow 

and other culture. The vine, intetmingled with other crops, may re- 

ceive an interloper’s share of the common benefit, but the localities 

which it prefers, as well as the nature of the plant, mostly place it 

without the scope of any special arrangement for the purpose. Occu- 

pying, besides, no special place in the apportionment of the farm, its 

balance of outlay and return is always liable to be confounded with 

the general mass of operations for the year, while the selling price of its 

product differing more widely with slight shades of real merit, and often 

depending on an artificial or fanciful value of appreciation, the ordinary 

calculations of commerce are not easily adjusted to it. Estimates vary 

greatly in official as well as professional publications. The following 

data, however, are the most detailed that I have been able to procure, 
and may represent one of the most successful and best-conducted vine- 

yards of Verona: 
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Expense per acre for harrowing, hoeing, ete....2. .. 22. cee ee ncee cece ee eens $4, 80 
Expense per acre for Manuring...... 0-2-2. nee ne cee e en coc cee seemes cen eeeceae 3,20 

Expense per acre for pruning, osiera and stakes........-..----------ee0---+- 3. 60 

Expense ‘per acre for loafing... ces send omieieeiensanies sass sd sisiinieid nesae seicioes 40 

ixpense per acre for sulphur ...-2. 222-2. ene eee ene een ce eee ween cee e eee ees 2.40 

Expense per acre for gathering .... 00.22.26 --20 conn cn ne cone cone ceee eee cones 96 

Expense per acre for bringing im... 22.0.2... ee wwe ee ee ce ne cece cone ee eee 40 

Total.......... ernie eainieisiie eee a eek cai cecicice aunts Suitadenreee cabe Scenes 15.76 

Product, 1,200 kilograms of grapes, at .04.... 2.2.2.2. cence cae e ce cee noes cone 48.00 

Yo illustrate the extraordinary differences of return to which the in- 

dustry is subject, independently of outlay or treatment, an estimate 

purporting to represent facts may be cited from a parliamentary return 

on the subject. The comparison is limited to a parcel of 60 vines mar- 

ried to 15 trees, and provided each with 5 additional sustaining stakes, 

and the expense incurred, in each case the same, is: 

300:stakes, at:2 conte (€aGhinses scccssswsireiner semen’ cess seeeesucesawerecea cans $6. 00 

Pruning: (6 days’ Work) sa sisx5 ssseeee ve Sees exeeed cases eeaeues consextesess, 1.20 

Sulphur (30 kilograms, at 5 cents)...-.. nay Unk CASS See ede sabes eelecigaieees's 1,50 
Sulphuration:(2 days? work)... «20 cecses ssewies caeesd seecweewcerseeosseneceds = - 40 

Vintage: (l0daya! work) cececcccosiwnscee weenne senses vesmenasescacseisuaewenicne 1.60 

TOGA so cia Seessesseueesesectewreisiedis grees oh SERS seeee b aeeN eRe eNe ee eee eee asieres 10.79 

MAXIMUM PRODUCT. 
3,592 pounds OF CTAPES erciaig. csi caccic ee wating tee wile oc eee ciaraseiasiiee Aeeeee Se $46. 40 

444 POUNGS OL WOOK s 5 seisa ee ceieiss.c sip se scnic sig o dinle ssizinbaicnwiepadseeeasiocion Sa geien 1.19 

TOGA] :secicreiscidig ose ites ais ipiaithaa ates ciatieicley Giatoivie a sua lent deers dsereterereiscie ee 47,59 

MINIMUM PRODUCT. 
444 pounds of grapes......--.- 2.2 e222. nee ee ence ee eee pile Malis werwietsvelareiayays speed $5. 80 

222 POUNABIOL WOO: cecacennrsccie saeinie cis cia aiieraionigis satel esa aualeee Saeernar $s . 60 

TOtal gic secs ce Sew site nates esineGis see Meiswe em nedeesesmeelee: Gwecsacune 6. 40 

McWALTER B,. Noyzs, 

G Consul. 
UNITED STATES CONSULATE, 

Venice, March 3, 1884, 

RUSSIA. 

REPORT BY CONSUL-GENERAL STANTON, OF ST. PETERSBURG. 

[Republished from Consular Reports No. 30.] 

Along the shores of the Black Sea, Sea of Azof, and on both sides of 
the Caucasian Mountains, Russia possesses a vast territory devoted to 
the culture of the grape. Astrachan may be considered as the home 
of Russian grape culture, since the first vines were planted there at the 
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beginning of the seventeenth century. During the latter half of the 

same century Russian vintners were sent to the river Terek, and laid 

the foundation of the present grape culture in that district. 
In Transcaucasia the culture of the vine dates back to immemorial 

times, and the opinion prevails that the diffusion of the grape-vine over 

HKurope proceeded from this country. 

In the Taurida peninsula and modern Bessarabia the grape culture 

owes its origin to the Grecian colonies founded there some six centuries 

before the Christianera. Old Grecian amphora, which have been found 
on the banks of the Don, justify the inference that the Greeks extended 
the culture of the grape to these districts also. 

In the Crimea, grape culture attained its prime between the eleventh 

and fifteenth centuries, under the dominion of the Genoese. Under the 

Tartars, however, it fell into decay, similar to that of the Caucasian dis- 
tiicts under the rule of the Turks and Persians. With the accession of 

the Russians the grape culture began to flourish again, aud was ex- 

tended by them to the Kuban and Terek districts. 

In the following short review of the grape culture in the various dis- 

tricts of Russia, the data given (with the exception of Bessarabia and 

the Don districts) refer to the period of 1870 and 1874. 

GRAPE CULTURE IN EUROPEAN RUSSIA. 

1, In Bessarabia the culture of the vine extends over the whole Gov- 

ernment and into the bordering districts of the Governments of Kerson 

and Podolia. In 1870 the yield was 965,250 gallons of wine, and, accord- 

ing to official data, in 1879 Bessarabia alone produced 18,756,000 gallons. 

The wines are generally light, the red varieties resembling the French, 

the white the Rhine wines. The wines produced in Bessarabia from 

French and Rhenish vines are known in trade as Bordeaux, Burgundy, 

Rhinewine, Sauterne, etc., the label indicating also the district in which 

the wine was grown. The best known are the Ackermann, the Odessa, 

and those of the Bulgarian colony. The majority of the grape-growers 

sell young and unfermented wines to dealers, and in the whole district 

but six wine-growers made and sold a finished wine under their own 
names, 

2. In the Crimea grapes are cultivated throughout the whole Taurida 

peninsula, but only four districts are of importance, viz, Yalta, Eupa- 

toria, Simferopol, and Feodosia. 

Oompared with the rest of Russia, grape culture has attained its 

greatest perfection in the Crimea. The newest methods are adopted,. 
and relatively a large number of vine-growers, particularly those on the 

southern shores, make and sell their own wine under their own names 

in St. Petersburg and Moscow. 

The Government has paid the greatest attention to grape culture in 

the Crimea. In 1812 the Imperial Nikita garden was laid out on the 

southern shores in the vicinity of Yalta; and in 1828 the Margaratsch 
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school of vine culture was established. In 1868 the above-mentioned 

garden was transformed into the Nikita vintage and gardening school, 

but Margaratsch school remained unaltered, in order that the students 

of the Nikita institute might learn grape culture practically. 
In 1870, 3,037,500 gallons of grape juice was pressed in the Crimea, 

The yield of this district has steadily increased since the beginning of 

the present century, viz, in 1823, 466,154 gallons; 1849, 2,119,000 gal- 

lons; 1853, 650,000 gallons; 1870, 3,037,500 gallons. In the district of 

Yalta the yield has increased as follows, from 1861 to 1871, viz: 
Gallons. 

1861-1863, annual average --- 298, 854 
1364-1866, annual average sf 382, 846 
1867-1869, annual average - 506,557 
1870-1872, annual average 1, 130, 676 

The Crimean vintners pass the grapes through a kind of grater, in 

order to separate them from the stems, the juice flowing into double- 

bottomed vats, the upper one being perforated, and the berries are then 

put in the press. Ordinarily the wine-presses are of wood and of the 

simplest construction. The must is filled into casks, in which it re- 

mains 24 hours, when it is poured into other casks, where it remains 
fermenting from 10 to 12 days, being kept at a temperaéure of from 16° 

to 22° Celsius. When fermentation ceases the partially empty casks 

are refilled. The first transfusion takes place in December, the 
second and thirdin March and September. For clarifying, gelatine and 

isinglass are used, and at times, for red wines, albumen also, The major- 

ity of the vine-growers sell their wine to wine dealers in unfermented 

and unripe condition, by whom it is perfected and put upon the market. 

In the main the Crimean wines are known by the name of the estate in 

whose cellars they have ripened, sometimes by the name of the grape 

they are pressed from. They are consumed throughout Russia and 

also abroad. In 1872 and 1873 the Yalta district exported 364,443 gal- 

lons and 212,904 pounds of wine. 

3. The Don wine district lies in the Government of the Cossacks, and 

owes its existence to Peter the Great. Up to 1820 the annual yield 

was not more than 65,000 gallons, while in 1870 it was not less than 

4,875,000 gallons. The grape-growers seldom make any wine them- 

selves, but sell their crops to wine-makers called “ Vinniki.” Fresh 

and dried grapes are used for wine-making, and that made from the 

latter is the best and strongest. The wine is seldom ripened and clari- 

fied by the ‘‘ Vinniki,” but transferred by them to wine dealers for this 

purpose. Geuerally the Don wines are light, watery, and keep badly. 

A certain quantity is employed iu the manufacture of “ Don cham- 

pagne.” Those vine-growers who make wine for their own consump- 

tion pay the greatest attention to its manufacture, and produce an 

article which will compare favorably with many a European wine. 

These wines are not in the market, however, but only the very inferior 

article produced by the “ Vinniki.” 

4. The Astrachan wine district embraces the lower reaches of the 



THE VINE IN RUSSIA. 849 

Volga lying in this district. The wine production is unimportant, since 

the grapes, which enjoy a good reputation, are sold as fruit. In 1870 

not more than 48,750 gallons were produced, and, according to official 
data in 1880, one firm made $15,000 worth of wine. 

CAUCASIAN DISTRIOTS, 

The culture of the grape is carried on north of the Caucasian Mount 

ain chain in four districts, viz, the Kuban, the Kumaschia, the Terek, 

and the Daghestanian. The Terek-Kumyksian district. produces the 

greatest quantity, viz, in 1870, 4,875,000 gallons; in 1874, 9,750,000 
gallons. These wines are quite celebrated among Caucasian wines, 

about 1,625,000 gallons being sold annually at the Nischni-Novgorod 

fair. Grape-pressing in this district is done in vats and troughs, with 

the hands and feet. The must ferments in casks, in which it remains 

until autumn, when it is clarified and put on the market. The Kuma 

district ranks second, and produces annually from 812,000 to 975,000 

gallons. The wine of this region is sold after the first fermentation, is 

light and watery, and consumed chiefly in the Novgorod and Black Sea 

districts. In Daghestan about 487,500 gallons of a wine is produced 

which is chiefly consumed by Caucasian Mussulmans, In the Kuban 

district grape culture is of recent date, and the wine produced is con- 

sumed on the spot. In 1870 the production was about 18,200 gallons; 

in 1873, 33,508 gallons. 

In Transcaucasia not less than 32,500,000 gallons of wine are annu- 

ally produced. The province may be divided into five districts, viz: 

1. The Rion-Black Sea district, which yielded in 1870 10,725,000 

gallons; 

2. Kachetian, yielding 9,725,000 gallons; 

3. The Kura district, with an annual production of 4,872,500 gallons ; 

4, The Arax district, yielding 3,250,000 gallons ; aud the 

5. Shemahka district, producing 325,000 gallons. 

The Circassian wines are for the most part consumed in that province, 

but latterly the better varieties are finding a market in the leading cities 

of Russia. The best wines are found in the Kachetian and Black Sea 

districts, where red wines especially are of good quality. The Govern- 

ment of Erivan produces the strongest wines. Only about one-third of 

the annual production finds its way into the markets, the larger portion 

being reserved for private consumption. 
In Kachetia the vintners erect a peculiar style of barn called “ ma- 

ralyen,” in which are placed wooden or stone presses, whose floors slope 

to an opening for the issue of the wine. Above the press is a beam, to 

which the laborers cling whilst treading out the grape juice with their 

feet. Earthen jars serve as receptacles. The must first issuing is 
separated from that resulting from an increased pressure. The former 

yields a poor and weak, the latter a better and stronger, wine. The fer- 

mentation takes place in jars. White wines ferment from eight to ten, 
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red wines from three to seven, days, when they are transferred to new 
jars. The lees are used for the distillation of brandy. ‘The wine remains 

in lightly closed jars, which are buried in the ground until December, 

when they are hermetically closed and covered with about 2 feet of 

earth. This method of wine-making prevails, with slight alterations, 

throughout the Caucasian wine districts. In Transcaucasia the wine is 

transported in goat-skin bags, and generally sold in them. The casks 
are smeared with fat or kerosene, which gives the wine a disagreeable 
taste. The vine is also cultivated in Turkestan, and to some extent 

brandy and wines are made, 

RUSSIAN VS. FOREIGN WINES. 

The great drawback to Russian wines is the faulty manner of pre- 

paring them, which leaves much to be desired, especially as regards 

their keeping qualities. There is, moreover, a great deal of mixing and 

adulteration practiced in the districts where the wine is grown. Wines 

of various vintages are constantly mixed, causing a great variation in 

tLe quality of the wines. Dealers are also in the habit of adding various 

ingredients to the unripe wine for the purpose of counterfeiting the 

better known varieties of foreign wines. Laterally, in consequence of 

the depredations of the phylloxera in France, foreigners have appeared 

in certain districts who buy up the new wine and export it abroad, 

whence it returns labeled as French wine. The habit prevailing in so 

many lands of giving the foreign product the preference over the home.- 

made article is a serious obstacle to the development of the Russian 

wine trade. The majority of Russian consumers prefer the imitations 

sold as Madeira, Sherry, Bordeaux, etc., to the natural Crimean wines. 

The Crimean, the Kachetian, the Bessarabian, Don, and Astrachan 
wines are better than the others. All have not been carefully analyzed, 

but in 1864 and 1870 many of the better varieties were analyzed in 

Moscow and Odessa. The dessert wines have the greatest specific 

weight, the table wines (vins ordinaires) the least. All carefully-pre- 

pared and well-fermented Russian wines are as a rule stronger than 

foreign wines made from the same variety of grapes. 

The Russian wines, classifitd according to their acidity, rank as fol- 

lows, viz: The Bessarabian red wines are the sourest; then come the 
Caucasian and Crimean red wines, the Caucasian and Bessarabian 

white wines, and the Crimean dessert wines. Altogether the Russian 

red wines, as regards acidity, resemble most the French red wines; the 
white wines are less sour than the German wines. The Russian red 

wines contain more tannin than the French ones, while the white wines 

have little or none. 

TOTAL WINE PRODUOT. 

The grape-growing districts of Russia and Oaucasia yield annually 

not less than 48,750,000 gallons of grape juice, nearly 16,125,000 gallons 
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of which are consumed on the spot, the remainder coming into the gen- 
eral market. The following table shows the relation of that consumed 
by the vintners to that consumed by the public. 

EnGar STANTON, 

Consul- General. 
UNITED STATES CONSULATE-GENERAL, 

, St. Petersburg, February 13, 1883. 

SPAIN. 

DENIA. 

REPORT BY OONSUL ARQUIMBAU. 

[Republished from Consular Reports No. 41}.] 

The production of raisins in Denia for 1883 amounted to 2,800,000 

boxes, of 28 pounds net each, valued at $4,200,000; the crop is consid- 
ered to be about the same as that of last year. 

These raisins are principally consumed in the United States and Eng- 

Jand; the exports to the former amount to 979,000 boxes and to the 
latter 1,385,000 boxes, leaving a stock in the country of 436,000 boxes. 

The consumption in the United States has increased, although the 

price has been $1 higher for each 112 pounds during the past two years. 

I also observe that the fine qualities, such as those called “selected,” 

have been in much request of late. Previously this grade was mostly 
- consumed by the English markets. 

All raisins are prepared here by scalding, and the system is as fol- 

lows: They construct furuaces of feeble draft, in which wood is used as 

fuel. A round kettle, varying in capacity from 300 to 400 liters, re- 

ceives a lye formed from the residue or refuse of the grape after press- 

ing. The lye used is either that obtained from the present year or that 

which has been kept from the previous vintage. Placed in wire colan- 

ders, with long handles, containing 20 pounds each, the raisins are 

plunged in this lye, boiling at a temperature of about 212° Fahr. After 

this immersion the workmen examine the skins to noteif they are suffi- 

ciently shriveled, and if not they are immersed again. Thus scalded, 

they are carried to the drying place, and, after a space of seven to ten 

days, from thence to the stores, where they are packed in boxes. 

The process of immersion is a very delicate one, and requires skillful 

watching and great judgment on the part of the workmen who conduct 

it. In reality, according to the quality of the skin, its resistance, which 

varies with the fruit, the immersion should be more or less rapid, at the 
risk of having the grapes burst; besides, much skill is necessary to 
recognize the fissures which may appear. When the heat has been too 

great, the raisins too rich in sugar will mold shortly after having been 

packed. This process has the advantage of drying the fruit more rap- 
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idly than when only exposed tothe sun, and avoiding by this chances 

of being damaged by rain while drying. 

American ships.—None have visited this port for many years, the en- 

tire freight business between this port and the United States being done 

by English steamers, which, from August to December, average three 

a week, loading from 200 to 1,200 tons each. 

Lumber for boxes —Lumber being scarce and dear, it is largely im- 

ported into this district from Norway and Canada, for the manufacture 

of boxes for raisins and oranges. The last transaction I have informa- 

tion of was at £8 10s. 11d. for spruce, St. Petersburg, standard 3 by 9 

with deal ends. It seems to me that a portion of this business could be 

done, if well looked after, by dealers in the United States. So far I 

understand the business is transacted through London dealers with the 

said mentioned countries. 
JOHN D. ARQUIMBAU, 

Consul. 

UNITED STATES CONSULATE, 
Denia, December 31, 1883. 

MALAGA. 

BEPORT BY OONSUL MARSTON. 

[Republished from Consular Reports No. 41} ] 

Climate.—The climate of Malaga bas the reputation of being the finest 

in the world for persons suffering from consumption and all diseases of 

the throat and chest, and many invalids are ordered by their physicians 

to this part of Spain, their only hope of recovery, or, in some instances, 

to extend their lives for a few short months. In many cases they die, 

away from family and friends, from the lack of many comforts easily 

obtained at home, but which a stranger never finds while temporarily 

residing in Malaga. 
People in Malaga during the winter season wear as heavy clothing 

as they do in the coldest season in America, but instead of wearing this 
heavy clothing in the open air they wear it iu the house. Outside the 

air is balmy and spring-like, but the massive stone-built houses are cold 

with their marble floors (even to the fifth story), and in your walks 
along the promenades you will find the residents walking dressed in 

almost spring-like costume, while in your social visits, an hour after- 

wards, you will find them wrapped in shawls and cloaks suffering from 

the damp cold which a small fire would instantly dispel. One day of 

such experience would affect a person suffering from consumption more 

than a whole winter in a colder climate where home comforts could be 

more easily obtained. 

The hotels or boarding houses here offer no comforts toinvalids; they 
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have no fire-places ; the floors, of marble or brick, are uncarpeted, and 

the portiéres and table-covers, if the rooms possess any at all, are faded 
and covered with the dust of ages. The fare of the table is generally 

of Spanish cookery, which, though sometimes not bad to one in health, 
is not such as an invalid could eat, and not nourishment in any sense to 
one of feeble digestion. Unquestionably the climate would arrest dis- 
ease if its hand was not too firmly posed; but without the aids of com- 
forts, which are nowhere to be found in Malaga—in hostelries I mean— 
it is a cruelty to the invalid to be ordered here. 

There is, it seems to me, a fortune for some enterprising American 

who can “ keep a hotel” with the American standard of comfort; but 

it would take time to draw the winter visitors of former years, who, for 

the reasons I have given above, have sought cities more hospitable, 
though less gifted in climate. ; 

Sttuation.—The relative position of vineyards is about 80per cent. of 

hill-side lands and inland, about 10 per cent. of valley and plains, and 

about 10 per cent. of sea-coast. Vines are said to grow equally well on 
sea-coast or island. 

The nearest vineyards to the sea-coast are about one-fourth of a mile. 

Sea fogs are seldom expesienced at Malaga, and are not considered 

as injurious to the production of grapes; on the contrary, they are bene- 
ficial. 

The valleys and table-lands when especially cultivated produce the 
best grapes. 

Pruning.—Pruning-scissors with a spring are chiefly used here for 

pruning vines, and are considered in the best conducted vineyards as 

superior to all others, although the old custom of using something like 

a chisel, about 2 inches wide, very sharp, which cuts a “clean cut,” is 

still used by many in this province. Vineyards are pruned once a year, 
viz, in the months of November and December. 

Soil.—The nature of the soil on the mountains is clay slate; in the 

vegas or plains gravel, clay, and ferruginous earth. 

Planting.—The vineyards are generally planted in new lands and when 

the soil becomes exhausted fertilizers areemployed. Stable manure and 

street sweepings for table-lands have been found to be productive of 

fruitful vineyards. The usual distance between each vine is about 7 
feet. 

Best results are obtained in valleys, table-lands, and plains inland, 

much better than on the hill-side, where the rains wash away all the 

richness from the soil to the plains beneath. 

Cultivation.—Lands are cultivated in the vineyards twice a year, viz: 

First, in December, cutting the branches (within 14 or2 inches) from the 

root, where it protrudes from the ground, leaving only one single 

sprout; then they clean perfectly the knob of the vine, removing all 

the sojl to the depth of 10 or 12 inches. Second, in April, when they 

cover again the root with the earth, cutting away all grass and weeds, 
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which draw the richness from the soil. Later in the season, if there are 

any more grass or weeds they are pulled by hand. 

Maturity.—Vines come into full bearing at eight years old and last 

about thirty or forty years in fruitful condition if the land is good. 

Irrigation.—There is no system of artificial irrigation in practice in 

this province for grape culture, but all vines receive the necessary rains 

naturally during the winter and spring. 

Vield.— An estimated average yield per acre per annum is about 9,000 

pounds of grapes, which will yield about one-third that amount when 

prepared as raisins, viz, 3,000 pounds, or 120 arrobas, at an average value 

of 30 reals vellon per arroba in the vineyard as they run, good and 

ordinary alike, which aggregates 3,600 reals vellon, or $180. From this 

must be deducted 20 per cent. of the total yield for all kinds of Govern- 

ment taxes, 10 per cent. on average production as interest on capital in- 

vested, and about 30 per cent. for cost of crop, leaving a profit to the 

producer of about 40 per cent. on the total yield. 

The figures are given for vineyards that are fruitful and healthy, free 

from phylloxera and other plagues; but it would be impossible to at- 

tempt to average any particular crop, as years differ, from many unfore- 

seen causes. : 
Picking.—The vintage season for raisins commences about 1st of Sep- 

tember each year, and the record of all statistics is calculated by vint- 

ages. 
I have prepared a table, annexed, marked A, containing a comparative 

statement, at parallel dates, of the raisin crop of Malaga, for each vint- 

age, for the five years ending August 31, 1883, including the amount 

exported, together with the names of the different countries to which 

these exportations were made. 

General exports of box raisins up to end of crop compared with other vintages at parallel 
dates, 

Crop of— 

Whither exported. 

1882, 1881. 1880. 1879, 1878, 

United States .-......-.....-- 0. ceneowes 967,571 | 1,043,727 | 1,115,101] 1,146, 228 1, 182, 088 
British North American colonies 5 38,431 | ” 31,730 46,7 "30, 5 "BR, 242 
Great Britain.... 176, 379 141, 415 174, 126 237, 659 194, 471 
France .......... 277, 253 251, 382 297, 412 368, 420 330, 767 
North of Europe .-....-...--..---+ a 130, 646 101, 828 108, 222 107, 8&8 99, 661 
‘West Indies and South America ........ 98, 007 81, 196 75, 456 68, 688 98, 429 
Mediterranean and Portugal .........00. 76, 842 72, 746 92, 735 69, 330 65, 107 

1,765,099 | 1,724,024} 1,909,769] 2, 023, 811 028, 765 
Coastwise and interior ......-....csssee: 102,901 | ' 75,976 | °°105,231 } ‘101, 189 > ier 235 

Total boxes (22 ponnds each)...... 1, 868, 000 | 1,800,000 | 2,015,000 | 2,125,000] 2,180, 000 

H. O. Marston, 

Consul. 
UNITED STATES CONSULATE, 

Malaga, March 28, 1884. 
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MALAGA. 

THE EXTENT TO WHIOH GRAPES ARE OULTIVATED, AND THE MAN- 
NER OF THEIR PREPARATION FOR EXPORT. 

REPORT BY OONSUL MARSTON. 

[Republished from Consular Reports No. 41}.] 

Notwithstanding the neglectful condition of agriculture in Andalusia, 

and the primitive processes still followed in many ways, the marvelous 

fertility of the soil impresses the most inattentive and indifferent ob- 

server. But among all the natural riches that abound in this luxuriant 

country, the most worthy of mention are the vines, so justly famous 

both through the celebrated wines and the delicious raisins, of which 
Malaga is the principal market for all Europe and the New World. 

It will, perhaps, be instructive to make some remarks on the produc- 

tion, preparation, and commerce of the raisins, which seems to me, 

although of ancient origin, to offer an attraction of novelty. 

There are two distinct vines, the muscatel and the Pero-Ximenez, the 

first indigenous, the second imported from the borders of the Rhine two 

hundred or two hundred and fifty years ago by a German, whose name, 

corrupted in Andalusia, was given to the vine. Opinions seem divided 

as to the respective merits of these two vines; some insist that they 
are equally good, others that the muscatel are much the best. I give 

the decided preference to the muscatel. A box of raisins made from 

the-muscatel, recently sent to the exposition at Moscow by a firm of 

Malaga, contained samples presenting the appearance of large prunes. 

The cultivation of the vine requires hard labor. The soil is dug out 

around the root, leaving a circular hole about 1 foot deep, and, owing 

to the firmness of the soil, the digging is very difficult. Manure of 

great strength is used by many proprietors. 

Different from Meridional Italy, where the vine, always clinging to 

the elm, throws itself from the soil in forms of graceful arbor, as in the 
time of Horace and of Virgil, in this country it stretches itself over the 

ground and thus gathers all atmospheric heat. Thus, although white, 

the grape has a golden tint, the skin resisting and slightly tough. The 

branch appears like a root. 
The vintage is conducted with great care; they do not gather all the 

fruit at one time, but mostly go over the same piece of ground thrice, 

in order that the grapes may have the necessary ripeness. 

There are three different methods of preparing the raisins, viz, wash- 

ing, drying by steam, and-the simple drying in the sun. The drying 

by steam is more particularly followed in the province of Denia, because 

of the insufficiency of solar heat. It is also employed in the south in 

case the season is wet during the vintage. 
The cut grapes are put in baskets and carried either on the backs of 

mules or donkeys or in carts tv the places, often distant, where they 

154a——30 
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are prepared, and although they transport the fruit with great care, it 

suffers naturally ; the skin often breaks, which renders the drying diffi- 

cult, if not impossible. 
To dry the grapes by the washing method they construct furnaces of 

feeble draught, in which wood is used as fuel. A round kettle, varying in 

capacity from 300 to 400 liters, receives a lye formed from the residue or 

refuse of the grape after pressing. The lye used is either that obtained 

from the present year or that which has been kept from the previous 

vintage. 
Placed in wire colanders with long handles, containing 2 or 3 kilo- 

grams each, the raisins are plunged in this lye, boiling at a temperature 

of about 212° Fahr. After this first immersion, the workmen examine 
if the skins are sufficiently shriveled ; if not, they immerse the grapes a 

second time, usually the last. Thus scalded, the grapes are carried to 

the drying place, and from thence to the stores, where they are packed 

in boxes. I+ is not difficult to imagine that the process of immersion is 

very delicate and requires skillful watching, and great judgment on the 

part of the workman who conducts it. In reality, according to the 

quality of the skin, its resistance, which varies with the fruit, the im- 

mersion should be more or less rapid, at the risk of having the grapes 

burst; besides, much skill is necessary to recognize the fissures which 

may appear. In cases where the heat has been too great, the raisins 

too rich in sugar will mold shortly after being packed. This process 

offers, among others, the inconvenience of exposing the raisins to fer- 

mentation during transportation, necessitates expense for the construc- 

tion of furnaces, and the necessary last drying in the sun; besides, no 

matter what grapes employed, or what care bestowed in the preparation, 

the results will always be relatively inferior. 
The method of preparing raisins by steam is as follows: After having 

been exposed nearly twenty-four hours to the sun’s rays, the grapes are 

carried on boards under cover to a building arranged with shelves 6 or 

7 feet high. A heatis produced by steam that circulates in an iron tube 

7 or 8 inches in diameter through the entire building. Itis unnecessary 

to submit the grapes toa jet of steam, which would injure them by making 

them damp, but to a veritable heat of 160° Fahr. Valves, arranged on 

the floor, cause an even temperature. At the end of twenty-four hours, 
usually, the drying is finished, but as the immediate transfer from a 

temperature of 160° Fahr. to the open air would injure the ultimate re- 
sult, it is necessary to let raisins cool gradually in a room constructed 

for the purpose adjoining the heated room, and only when the raisins 

are entirely cool are they carried to the stores for packing. 

This is the process most generally employed in the region of Malaga, 

a process they are trying to extend to other less favored climates. The 

sun furnishes all the heat required; it is enough to construct divisions, 
of either brick or stone, exposed to its rays, in an inclined position, say 
10 yards long and 2 yards wide; the divisions or apartments are built 
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up at one end with a sort of triangular masonry, which from afar gives 
them the aspect of a range of uniform tombs. The triangle is so con- 

structed that the sun never fails to shine upon the contents, the interior 
being covered with fine gravel, which attracts the heat. Immediately 

after gathering, the grapes are placed in three divisions, and are ex- 

posed to the heat of the burning Andalusian sun of August. Never, it 

appears, have they dreamed of ascertaining the heat thus obtained, but 

the experienced cultivators affirm that, during the heat in August, they 
attain a temperature of 145° Fahr. At nightfall a very simple method 

of covering is applied to guard the fruit from the heavy dews or rain, 

either of sail-cloth or heavy canvas so arranged that it covers entirely 

the grapes that are drying within, and, being supplied with rings on 

two sides, slides up and down as a curtain at a moment’s notice. 
In many places boards or planks are used, giving the appearance 

of a roof. During the process of drying they carefully remove the 
grapes that remain green or spoiled, and they turn each grape in order 

that they may darken in color uniformly. Competent judges give the 

preference to this simple method of drying, as much for the results as 

for the simplicity of the process. The raisins that have been prepared 

by the scalding process dry in four days, while those dried by the sun 

take ten days, but this loss of time is largely compensated by the econ- 

omy of expenditure. The raisins are not ready for packing immediately 

after being dried, but have to be kept several days in the stores on the 
planks on which they are carried. 

The raisins that are spoiled or defective are picked out, especially any 

that are broken or bruised, out of which one drop of moisture would be 

likely to damage a whole box. This has to be done with exceeding great 
care. Finally they are classified, which is a task exceedingly difficult, as” 

cultivators and merchants differ greatly in their opinions. The merchants 

nearly always remodel the boxes packed by the producers. In the 

demands of foreign countries for Malaga raisins each has its particular 

and special requirements for what may be considered first-class fruit. 
For France, raisins may be classified as follows: 

Sur-couches, ordinaire, sur couches, choix, sur-choix, royaux, impé- 

riaux. The first, which is the most ordinary, is never shipped, except 

under a fictitious name: the other brands bear the true name of the 
merchant, but rarely the name of the producer. 

For England the raisins may be classified as follows: 

1st. Finest Dehesa, 3 crowns. 
2d. Finest Dehesa, 2 crowns. 
3d. Fine Dehesa, 1 crown. 

4th. Dehesa. 

5th. Choice layers. 

London layers (from good to poor). 
For the American market the following brands are shipped: 

1st. Imperial finest Dehesa layers. 
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2d. Royal finest Dehesa layers. 

3d. Finest Dehesa layers. 

4th. Fine Dehesa layers. 

5th. Dehesa layers. 

6th. London (ordinary) layers. 

London, loose, 1, 2, and 3 crowns, the last being in three qualities. 

The boxes are mostly made by contract at 75 centimes of a peseta 

(about 15 cents) each. I think the best boxes are made of fir imported 

from Portugal. The producer almost always provides the boxes and 

packs them, but they are always repacked in the town by the merchants, 

who usually employ women or girls for this labor. All raisins are packed 

in boxes, except those shipped in barrels and frails, and are divided into 

four layers in each whole box, which, if of full size, contains 22 pounds 
of fruit, the total weight with the box usually being 28 or 29 pounds. 

The first or top layer is always the finest and largest, being selected 

with great care. The merchant is obliged to be familiar with the tastes 

and demands of the country for which the raisins are intended. 

Although the United States are the principal buyers, they do not 

purchase the finest quality, almost all the best going to England and 

France. : 
For England the layers are not presented in bunches, but are all sepa- 

rated from the stem and pressed very tightly down by the lid of the 

box, which has the effect of making them, in show, a very large raisin. 
For France the bunches must be entire; this difference proves that in 

England the buyers observe the appearance of the fruit, whilst in France 

they examine very critically, more desirous to assure themselves of the 

quality rather than appearance. In this regard, and contrary to their 

usual habit, the English show themselves less practical than the French. 

The average cost in Malaga of 100 boxes loose muscated raisins, the 

staple shipped to the United States for the year 1880, was about— 

Raisiis (100: POKES) scsi) erence cacasneacnn enantn Dearie nCcmsmsscaaeane see's $126. 10 
BOx€S-(100 WOXES):ciccai. eseie necweuswecevenaanarnwews Gekensemeacneee seus 14, 55 

From holder’s warehouse to ship, including examining, marking, cartage, 

lightering, and nailing (100 boxes) ...... 2... 0.220. eee eee eee eee eee 5. 0U 

145. 65 

In the choicest raisins sent from Malaga, there can be expended in 

decorations of inside papers from 5 cents to $1 per box, at the option 

of the purchaser. 

Before closing my report upon raisins, I would allude to a practice 

which has caused much dissatisfaction between American purchasers 

and Malaga merchants in the fruit trade, ¢. ¢., in the shipping of light- 
weight boxes of raisins. It has been customary to make the boxes of 

exceedingly thick wood, which weighed more than the amount allowed 

for tare. Thus the New York purchasers paid for one or two pounds 

more of raisins in each box than they received, and great trouble was 
experienced in consequence. Lately, however, there has been a con- 
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certed agreement upon this point, in which the New York buyers have 

united, and they have issued a circular laying down the rule that all 

intend to follow hereafter, which is, that all boxes of raisins that do 
not contain 22 pounds net will not be received, but will be considered 

unmarketable, and will be sold at public auction for account of shipper. 

Under this new rule, fear is expressed by some that, wood being 

scarce and dear in Spain, and not being able to continue to profit out 

of the thickness of the box, boxes will be made so thin that they will 
lack the strength to bear the necessary handling in transportation. 

The crop of raisins produced in the Malaga district from the vintage 

of 1880 and 1881 is estimated at bet ween 2,000,000 and 2,050,000 boxes, 
not much varying from the previous vintage. 

The stock of raisins in the province of Malaga to-day is estimated at 

about 150,000 boxes, while one year ago it was estimated at only about 

50,000 boxes. At the commencement of the present vintage prices ruled 

about 40 per cent. higher than during the same time the year previous, 

and since the 1st of January last but few shipments have been made to 

the United States as compared with the same period in 1880. 
‘: H. C. MARSTON, 

Consul. 

UNITED STATES CONSULATE, 
Malaga, April 27, 1881. 

TURKEY. 

REPORT BY OONSUL-GENERAL HEAP, OF OONSTANTINOPLE. 

[Republished from Consular Reports No. 414.] 

Situation.—In this district and throughout the Levant there are vine 

yards on the table-lands, on the hill-sides, and in the valleys—both 

inland and near the sea-coasts; but the positions preferred as the most 

suitable for growing the vine are on the slopes of elevated and sheltered 

undulating lands, or on the sunny sides of the lower hills that do not 

lie too near the sea-coast, or are naturally protected by higher lands 

from the cold winds and fogs that arise in the neighborhood of the sea- 

shore at certain seasons. 

In the island of Cos, which is called the “ Paradise of the Sultana 

grape,” and in many other places in the Levant, nature has protected 

the vine by the best possible shelter. 

The steep slopes of hills are often planted with vines, and nothing can 

be more suitable than situations where patches of good soil are mingled 

with bare rocks, nor anything more beautiful than the rocks covered 

with foliage and rich fruits. 

In some places, especially in the islands of the Archipelago, on the 
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shore of the Marmora, and on the coast of Caramania, vineyards extend 

down to within 50 yards of the sea-shore. 

Near the sea-coast, sea fogs and mists, especially when frequent or of 

long duration, are very apt to injure the vines, particularly those grow- 

ing nearest the sea-shore; but to check and counteract their injurious 

action the plants and fruit are sprinkled lightly with powdered sulphur, 

the sprinkling being repeated two or three times if after the first appli- 

cation the rain should wash the sulphur off before the heat of the sun 
has had time to complete the sulphuration required. 

Pruning.—In the opinion of foreign planters, the system in vogue here 

of pruning and “ backing” is rather the carrying out of a hand-to-mouth 

principle than the application of a scientific or economic idea, becausethe 

wholesale, ruthless pruning is often done, first, to get a second crop; sec- 

ond, to ripen the grape quickly, or rather prematurely ; third, to allow the 

sun to color the grape a rich golden hue; and, fourth, to admit of 
greater facility in getting around the plants. 

Vines “ backed ” and pruned in the native fashion in summer, unless 

they are planted in deep, strong, and, heavily manured soil, become 

prematurely old, and their yield diminishes yearly, until at last they 
become quite unprofitable. 

But in the best-managed vineyards extensive pruning in summer, 

especially of the foreign vines, is regarded by foreign vine-growers as 
robbing the plant of its lungs, and that, too, at the time when all its 

breathing powers (leaves and branches) are mostly wauted. Happily, 
both systems have been tried and found to prosper here. 

Soil—A cultivator who wishes to plant a vineyard that will give 

profitable results should have considerable scientific as well as practical 

experience to guide him in the selection of the most suitable ground for 

the purpose, as any defect in the nature of the soil or in its position, 

both as regards exposure to the sun and protection from cold winds, 
might render the enterprise abortive. 

The vine dislikes a damp soil, but will thrive in almost any open 

ground with good drainage. In rich, deep soils it grows luxuriantly, 
but on shallow, dry soils the fruit, though less abundant, is of finer 
flavor, especially where the earth is ferruginous. 

The best results are obtained from vineyards planted in good soils on 

the hillsides, the next best being those situated on undulating table- 
lands, and afterwards from those planted in the valley, especially where 
the vines are most exposed to the influence of the sun, and best pro- 
tected by nature against dry, hot winds and sudden and unseasonable 
cuirents of cold air. 

Cultivation.—Lands cultivated by native farmers are first turned up 
about the end of June, with rude plows or implements of husbandry of 
the most primitive description. In some places the young vines receive 
little care beyond being occasionally hoed and partially cleaned of weeds 
and couch-grass (Triticum repens). In other places they require and re- 
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ceive more care, and have to be manured once in two or three years. 

On lands in the vicinity of Constantinople, cultivated by foreigners, 

many of the local methods of culture have been retained, to which the 

aid of the most economical implements has been added, together with 

the science, art, and practical skill that have brought the vines of 

France, Spain, and Italy toso high a degree of perfection. 

When about to lay out a vineyard on virgin lands, foreigners some- 

times plow the earth first for wheat, and after the wheat has been har- 

vested they turn the soil again, so as to allow the sun to get at the roots 
of the couch-grass, which is the only sure method of destroying this 

enemy of the young vine. New varieties are raised trom seed, but the 

ordinary modes of propagation are by layers and cuttings. Fine varie- 

ties are sometimes budded or grafted on less valuable ones. 

Besides the native grapes grown for the purpose of making raisins, 

native wines, and for food, special kinds have been introduced into.the 

country especially for the manufacture of wine for exportation. Within 

the last ten years upwards of a million of plants, costing from $5 to 

$10 per thousand, and embracing thirty-seven varieties of the best 

French vines, have been introduced, acclimatized, and successfully cul- 

tivated. A French company, with a capital of $500,000, in five hun- 
dred shares, has purchased estates near Heraclea, on the Roumelian 

(European) side of the Marmora, with the view of producing wines for 

the French market. The vines are cultivated in rows, about a square 

meter being allowed to each vine, which enables the numerous processes 

of cultivation to be carried out promptly and efficiently, and permits 

the cultivator to inspect the plantation with scrupulous minuteness. 

The planting of the vines in rows sufficiently wide apart to give free 

passage between them allows the sun free access to all the plants alike, 

and facilitates the carrying out of certain operations, such as hoeing, 

pruning, dressing, powdering, destruction of insects, ete., upon the 

proper performance of which the quality of the vintage and sometimes 

the very existence of the vineyard depends. This system, besides offer- 

ing these palpable advantages, allows the whole of the cluster to ripen 

equally, and precludes the possibility of unripe grapes getting mixed 

up with the ripe ones. The fruit can, moreover, be more promptly got- 

ten in than in the case of vines cultivated on the system known in 

France as “en foule,” where they are allowed to grow closely together 

and at random. Although some vine-growers are in favor of this sys- 

- tem, common practice in France and other vine-growing countries has 

shown that its disadvantages outweigh its advantages. The vine must 

have equal exposure to the sun on every side, and to facilitate the 

many operations which promote a good vintage it must be of easy access, 

When the ground has been selected on which a new vineyard is to be 

planted, it should be carefully trenched by digging with fork and spade 

to a depth of 24 to 3 feet, the earth being thrown up in a series of rows. 

This long and expensive operation has to be repeated several times. 
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It is generally done late in the fall or in the winter, when the ground is 

damp and soft. Great care must be taken to remove all stones, roots, 

and other hard substances. The ground is then ready to receive the 

tender shoots, which are generally planted 3 feet apart. Then begins 
the long and unprofitable period, during which the vines must be 

tended with unremitting care in order to bring them to maturity and 

fruitfulness. 
Many open and hidden enemies threaten the life of the young vine, 

and it is only by resorting to methods which are sometimes elaborate 

and expensive that it can be safely reared. 

While the grower in Turkey has no such pest to contend against as 

the deadly phylloxera, he has several species of vine-fretters, including 

the aphis or puceron, the vine saw-fly, the grub, and numerous other 

small insects which infest both the young and the old vines, to tax his 

patience and science. 

The most dangerous enemy of the vine-grower is the vine mildew, a 

fungus of the genus Oidiwm, which forms a white, delicate, cottony layer 

upon the leaves, young shoots, and fruit of the vine, causing brown spots 

to appear on the green parts, and finally a hardening, and the destruc- 

tion first of the surface, and, if not taken in time, of the whole vine, 
root and branch. A rusty or moldy vine if left to itself soon becomes 

worse than useless, because it not only cumbers the ground, but com- 

municates its deadly taint to its healthy neighbors. The Oidium, how- 

ever, can be easily kept down, and if taken at its first appearance is 
generally stamped out by one or two applications of sulphar. 

Concurrently with these elaborate precautions against the numerons 

dangers which threaten the safety of the whole vineyard, other duties 

claim the constant attention of the grower. The growing plants must 

have the earth continually hoed around them, special care being taken 

not to disturb their feeble roots ; in seasons of drought each plant must 

be carefully watered,and when its leaves and tendrils begin to shoot, 
the vine must be continually trimmed, dressed, and pruned, so as to in- 

duce a strong growth without reducing its productiveness. 

During the first year the grower does not, of course, expect to gather 

grapes, nor even in the second year, but he considers himself fortunate 

if at the end of that time all has gone well. He may hope fora few 

grapes the third year, but it is not until the fourth year that he has a 

real crop to reward him for all his pains and outlay. 

When properly cultivated, the vine blossoms from about the 25th of 

May to the 5th of June. The flowers are small, of a greenish-white 

hue, and fragrant. Seventy to seventy-five degrees Fahrenheit gen- 

erally suffices to ripen the grapes, and they mellow between the end of 

August and middle of September. The vine comes into full bearing in 
its fourth or fifth year, after which it continues very fruitful up to its 
thirtieth or thirty-fifth year. Its stem sometimes attains a diameter of 

eighteen inches, and it is said that in certain instances the vine has 
lived upwards of three hundred years. 
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Irrigation.— When any system of irrigation exists at all in this coun- 

try it is generally of the most primitive kind, such as trenches supplied 

with water by the aid of the manganos, or watler-wheels of the natives. 
But properly speaking there is no system of artificial irrigation usually 

employed, and as a rule the cultivators depend mainly on the showers 

and dews, which generally feed and refresh the vines during their 

growth. Of course advantage is taken of springs or small streams that 

may exist in the neighborhood of the vineyard to secure as long as pos- 

sible a sufficient supply of water from such natural sources, and where 

they exist the vines are generally well watered, and as often as they 
require to be. 

Yield.—The crop varies according to the nature of the soil, the sea- 

sons, the position of the vineyard, and the degree of care and attention 

bestowed on the vines. An acre of good vine-growing land in Turkey 

will, as has been proved by repeated experiments, give from 616 to 880 

gallonsof wine. Itisestimated that when the vineyards held by French 

companies at Omurtshed and Heraclea, which contain about 10,000 
acres, have attained full maturity, their vintage will be about 6,160,000 

gallons. 

The following is an estimate of the cost of laying out a one-acre vine- 

yard, with the working expenses, for five consecutive years, and the 

probable profits during the first five yearsif cultivated according to the 

French system : 

PRON CHING) Ob0 os sweetest ndiniote ees Shee vce daare peasieige tae seen eewisaeee Sines. $116. 16 
Planting 4,000 vines, hoeing, etc., first year... -.. 2.2... 222. eee ene een eee 38. 72 
Digging, pruning, hoeing, eto., second year....-. 2... .---0. e225 eee eee 38. 72 

193. 60 
Less 60 gallons wine, at 70 cents. .......-.- ---- ..- ee ee ec ee eee cee e eee ee 42, 00 

L086 «10-2. eee ene ee eee ee eee eee eee cere cee teen cece cee e ee cranes 151. 60 
Digging, pruning, hoeiug, etc., third year ......---.--.-------++ vosiese shacs 38. 72 

190. 32 

Less 140 gallons wine, at 70 conts.....-20-. ce eee cone cee ee cone cere cee eee 98. 00 

LOSS «6 noe woe ene cee cee cece cee cee nnn cone come en sew eee cnceee wane 92. 32 
Digging, pruning, hoeing, etc., fourth year .....-...+-+------ +--+ 20+ sees eee 38. 72 

131. 04 
Less 300 gallons wine, at 70 cents .... ....------ see 2 eee e cee cee e cece eee 210. 00 

Profit... 22. eee cee eee cee eee rene cee ee cee eee es emee mene eens 78. 96 

To be placed against cost of plant, cellar, casks, etc .... .-..---. s----+------ 78. 96 

Digging, pruning, hoeing, etc., fifth year...--...---------+- eee eee ener ee eee 38, 72 
Less 500 gallons wine at 70 cents ....-. .----- .nee ene e cece teres cee ee tees 350. 00 

311, 28 Profit fifth yoar.. 2... 2.2.22 ene ee ee ee ce ee cee ce ee nee cet eee ene eee 
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Varieties.—The principal varieties of grapes grown in the Levant are 

the following : the “Sultaninas” (without kernels), the “ Tchaouche,” the 

“ Amigdala” (on the island of Scio), the “Psilaroga,” the ‘Robola,” the 

“ Caramisali,” the “ Resaki,” the “ Roditis,” the “ Koutoura,” and the 

““Mavreli.” 
The “ Sultaninas,” ““Tchaouche,” “A migdala,” “ Robola,” and “ Resaki” 

are white; the “ Psilaroga” both black and white; the “ Roditis,” red ; 

and the “ Saramisali,” “ Koutoura,” and “ Mavreli” are black. 
The finest quality grown in the neighborhood of Constantinople is the 

“Tehaouche,” which is remarkable for its size and fine flavor, and is the 

most esteemed for the table. The French growers admit that for the 

table (and unpreserved) its quality is unequaled, with the exception of 

the “Sultanina.” The other varieties, especially the black, are used 

chiefly for the manufacture of wine. Besides affording a wholesome 

article of food to the local population, considerable quantities are ex- 

ported to Russia and elsewhere. 
Process of drying raisins.—The raisins of commerce are dried grapes, 

prepared by two different methods. 
One method consists of partially cutting through the stalk of the 

ripened bunches and allowing them to shrink and dry upon the vine by 

the heat of the sun. 
The raisins prepared by the other method are gathered and hung on 

lines or laid on prepared floors to dry in the sun. When dried, they are 

dipped in a hot lye made from wood ashes or barilla with water until 

the filtered fluid has a specific gravity of about 1.1; to this are added, 

for every four gallons of lye one pint of olive oil and four ounces of 

salt. After dipping, the fruit is laid on hurdles of wicker-work to 

drain, aud is exposed to the sun for about a fortnight. The raisins are 

then pulled from the stalks and packed in boxes for export. 

Distilled spirit from grape skins.—From the skins of the grape a spirit 

is distilled called “ mastic” (the gin of the East), which is largely used 
by the natives, both Turk and Frank. 

Raisin trade.—The raisin trade much exceeds in importance that of 

figs. 
The three principal kinds known in commerce are the “Small Snul- 

tana,” the “ Large Red,” and the “ Large Black.” 

The ‘“ Sultanas” are chiefly taken by England and Germany; about 

three-fourths of the ‘ Large Red” go to Trieste, Germany, and Holland, 

and the “ Black” were until lately almost entirely for Constantinople, 

Salonica, and the Danubian provinces. But the growing manufacture 

of raisin wine in France draws an increasing quantity of raisins to 

French ports. Vast quantities are taken by distillers in all European 
countries. : 

Quantities of raisins produced.—A well-kept vineyard in Asia Minor 

ought, it is calenlated, produce an average of 7 tons of grapes to the acre. 

In the Turkish custom-house returns for 1880-81 the valuation of the 
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raisins exported from all Turkey was $4,393,655, but this sum is evi- 
dently incorrect, as trustworthy statistics give the exports from Smyrna 

and the neighboring district for the same period as follows: 
4 

Value in Smyrna. 

Black, 528,278 kintals, of 112 pounds each ........... 2.022 .2. veee eee $2,522, 397, 18 

Red, 185,754 kintals, of 112 pounds each............206. 2022-22-22 eee 1, 077, 084. 06 

Sultanas, 173,237 kintals, of 112 pounds each ................200000-5 1, 002, 907.13 

Say 49,687 tons, valued at...--. 2.02. eee cece cece e cece eee 4, 602, 388. 37 

During the last two years the quantities produced have increased, 
but the quantities exported have not been published. 

Raisins come principally from the neighborhood of Smyrna, the shores 

of its gulf, and the valleys of the nearer rivers. Quite three-fourths of 

the laboring population are said to be Greek Christians and the re- 

mainder Turks. The highest prices are obtained for the Karaburnu 

fruit, which was recently quoted as high as 18 cents per pound for red 

raisins and 24 cents for Sultanas. The black raisin ranges as low as 3 

cents per pound on the spot. The total yield of raisins in the Smyrna 

district, which was 48,000 tons in 1871 and only 31,000 tons in 1872, 

had risen in 1879, in consequence of the general planting of new vine- 

yards and the greater facilities of transportation from the interior, to 

the large quantity of 75,000 tons. 
While the quantity produced has been increasing so largely, the 

prices, instead of falling, as in the case of figs, have considerably risen, 

principally, no do ubt, in consequence of the vine diseases in Western 

Europe. It may be mentioned, however, that the removal of the stalks 

adds much to the value of an equal bulk of fruit and forms an im- 

portant element in the rise of prices. About fifteen years ago the 

practice of stripping the red raisins from their stalks commenced at 

Tchesmi. This rendered them more salable, and they afterwards were 

classed with “ Eleiné” (choice). The practice also applies to the Sul- 

tanas and the black fruit. 
Most of the fruit grown in the immediate districts of Smyrna is known 

as “ Yerlis,” and in the island of Samos a red “ Muscat” grape is pro- 
duced, which goes in barrels to Holland and Austria, there being scarcely 

any demand for it in England. These exports for 1882.amounted to 

$35,000. About Aidin, where the population is almost entirely Turkish, 

a small black and not very sweet raisin is grown in large quantities. 

Half are kept in the country, and the rest, which bring a low price, go, 
without their stalks, and packed in bags or barrels, to Russia, Greece, 

France, and Trieste. 
Packing.—The manner of packing the fruit differs according to its 

destination, in order to meet the requirements of the markets. The 

best “ red raisins,” whether with or without stalks, are packed in boxes 

of thirty pounds, except for Russia, where they go in barrels of 250 

pounds. The “Sultanas” for Trieste are sent in boxes of 12 pounds, 

and they go to England in larger boxes of 22 pounds. To Germany and 
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Holland they go in cases of 30 and 60 pounds. The ‘Large Black” 

raisins are generally exported in barrels of about 370 pounds each, and 

the Eri Kara of Smyrna are shipped in sacks. 

Freights.—The freight charged by steamers for raisins is at present $8 

to $8.50 per ton, but it is sometimes as high as $10.32 per ton to Liver- 

pool for small lots. Freights are not quoted to the United States, as 

there is no direct trade. 

Besides the foregoing, some five or six thousand tons of grapes are 

converted into wine exported annually from Smyrna. Considerable 

quantities of wine are also exported from Roumelia, principally through 

Constantinople to France, where it is converted into French clarets, but 

the quantities have not been ascertained. 

Among the other districts which produce considerable quantities of 

grapes may be mentioned that of Broussa, the islands of the Archipel- 

ago, and Roumelia. During the season 188182 the wine produced in 

the Kirkillisia region alone was 3,581,907 gallons. The vilayet of Trebi- 

zond produced in 1882, 3,790,300 pounds of grapes, but very little in 

any shape was exported. 
G. H. Heap, 

Consul-General. 

UNITED STATES CONSULATE GENERAL, 
Constantinople, April 10, 1884. 

SALONICA. 

REPORT BY CONSULAR AGENT LAZARO. 

[Republished from Consular Reports No 414.] 

Situation.—The best position of vineyards is the hill-side lands of the 

interior, at least 2 miles from the sea-coast. 

There are some places on the plain where mist and fogs occasion mil- 

dew, for which sulphur flour is used. 
Pruning.—The vines are pruned in the month of February. 

Soil.—The soil where the best results are obtained is a pebbly, sandy 
loam, and on warm, south-side positions. 

Cultivation.—The ground is hoed in ridges once a year, and is after- 

wards weeded. Before the grapes are ripe the ends of the vine are 

pruned 1 yard from the root to give strength to the plant. 
Maturity.—Vines bear fruit the third year and are in full bearing the 

fourth. When well tended they remain fruitful for fifty years and over. 
Irrigation.—Irrigation is not practiced in this district. 
Yield.—The yield varies with the position. The best fruit is grown 

on dry soil, but it is less abundant. Generally the yield is from 34 to 

10 tons per acre per annum. Prices vary from $15 to $20 per ton of 

2,000 pounds. The cultivation of vineyards costs about $28 per acre 

per annum. 
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Climate.—As to the climate of this district, it is mild; the severest 
weather is limited to two months and a half; snow seldom falls, and 
ice never forms over half an inch thick. The greatest heat, which 

occurs in July, is about 96° Fahrenheit. 
The total yield of grapes in this district is unknown, for want of any 

kind of statistics. It is supposed, however, that two-thirds of the vint- 
age are exported in the shape of native wine, manufactured simply by 

extracting the juice and keeping it a couple of months. The rest is 

consumed at home in grapes and wine. 

Exportations are made in barrels to Constantinople, Alexandria, Rou- 

mania, and Servia. French buyers purchase much of the wine of this 
province to remanufacture it in France and convert it into French wines. 

P. H. Lazaro. 

Consular Agent. 

Unrrep STATES CONSULAR AGENCY, 

Salonica, February 19, 1884. 
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CRYSTALLIZATION OF FRUIT IN FRANCE. 
[Republished from Consular Reports No. 60.] 

MARSEILLES. 

REPORT OF OONSUL MASON. 

The business of preserving fruits by the crystallizing process is 
peculiar to Southeastern France, and is practiced on a large scale at 

Apt, in the department of Vaucluse, at Clermont, in Auvergne, as well 

as at Marseilles, Grasse, Avignon, and other places of less importance. 
The product is exported largely to England, the United States, and 

various other countries, including Algiers, the East and West Indies, 

and even South America, where the profusion of fresh fruits would 

seem, at first thought, to render such an expensive import almost 
superfluous. 

The kinds of fruit preserved by this process are mainly pears, cher- 

ries, apricots, pine-apples, plums, figs, citrons, oranges, melons, and a 

kind of dwarf orange called “chinois,” which grows to some extent in 

the district of Nice, but is imported here mainly from Italy and Cor- 

sica. Peaches are used for this purpose only to a limited extent in the 

region of Marseilles, the ‘‘free-stone” varieties being too costly and the 
supply too small for profitable use on a large scale. 

The crystallizing process is in principle simple and nearly uniform 

for all the above kinds of fruit, but it requires a certain skill and deh- 

eacy of manipulation which can only be obtained by experience, and 
which it is difficnlt to precisely define. 

The essential thing to be done is to extract the juice of the fruit and 

replace it in the pulp with liquid sugar, which, upor hardening, not only 

preserves the fruit trom fermentation and decay, but retains it in its 

original form and consistency. For this purpose itis necessary that the 
fruit should be fresh, clear of all decay or other blemish, and of precisely 

the correct degree of ripevess. This last is an important aud d:fficult 

requirement, as the proper degree of ripeness for crystallizing varies 

with the different varieties, and is so precise as to exclude from use for 

this purpose much of the fruit sold during the season in open market, 

and which bas not been gathered, assorted, and transported with suffi- 

cient care. 

1564——31 871 
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SUPPLY OF FRUIT. 

In the neighborhood of Apt and Avignon, where this method of pre- 
serving forms a leading industry, fruit-growers are carefully instructed 

in this respect, and deliver their crop to the confectioners in the best 
condition. Contrary to what is popularly believed, native fruits are 

rarely or never really cheap in Southern France, except sometimes for 

a brief period, when, by reason of some exigency of weather or sanitary 

trouble, the supply of apricots, figs, or melons, may temporarily exceed 

the demand. 

Oranges, which come from Spain and Italy, and citrons, from Corsica 

and Algiers, are, in favorable seasons, plentiful and reasonably cheap, 

but apples, pears, cherries, peaches, plums, and berries are always 

costly in the market of Marseilles. At this time, the end of October, 

ordinary apples command at retail from 4 to 8 cents per pound, and the 

average price paid by confectioners for the various fresh fruits used in 

erystallizing varies from 8 to 10 cents per pound. 

At Apt and Clermont, which are smal] towns in the widst of fruit- 

growing districts, prices are somewhat less than this. Refined sugar, 

the other principal material, costs $9.65 per 100 pounds. If moist or 

inferior sugars are used, this item of expense may be slightly reduced, 

but the saving thus effected is more than lost by the inferior quality of 

the product. This is exemplified by the Corsican citron preserved at 
Leghorn. 

It will be borne in mind that the preserved fruits under consideration 

are of two kinds, “fruits glacés,” glazed, and “fruits crystallisés,” but this 

difference relates simply to the exterior coating of sugar, which results 

from the final stage of the process. Until that finishing process is 

reached, the method of preparing glazed and crystallized fruits is iden- 
tical and the value of the product is the same. 

THE PROCESS OF CRYSTALLIZING. 

The fruit is first carefully assorted in respect to size and uniform 
degrees of ripeness. 

Pears, pine-apples, and quinces are pared, citrons are cut into quar- 

ters and soaked a month in sea-water, and the “ pits” of apricots, cher- 
ries, and peaches are carefully removed. 

Even this preparatory process requires a certain degree of skill, since 

the stone must be removed with as little injury as possible to the form 
and solidity of the fruit. This work is done mainly by women, who 
earn thereby 50 cents per day. 

Thus prepared, the fruit is immersed in boiling water, which quickly 
penetrates the pulp, dissolving and diluting the juice, which is thereby 
nearly eliminated, when the fruit is subsequently taken from the water 

and drained, leaving only the solid portion of the pulp intact. 
This process of “ blanching ” must also be done with exact nicety, the 



CRYSTALLIZATION OF FRUIT IN FRANCE. 873 

period of immersion in the hot water being determined by the size and 
ripeness of the fruit. Ifimmersed too long, the pulp is either overcooked 
or is left toodry and woody. If taken out too soon, the juices left in the 
pulp prevent perfect absorption of the sugar afterwards, and, by event- 
ually causing fermentation, destroy the value of the product. In 
this, as in other stages of the process, the only guide is experience. A 
skillful workman can tell by the color and appearance of the pulp when 
it is properly “blanched,” and this knowledge invariably commands 
employment and liberal compensation. 

After being thus scalded some fruits, apricots, for example, are again 
assorted into two or three classes, according to the degree of softness 
that has been produced, for the reason that if kept together they would 
take up the sugar differently, some losing their form entirely, while 
others would remain sufficiently impregnated. From these different 
grades, sugar-sirups of different degrees of density are required, the 
sotter the fruit the stronger the sirup required for its preservation. 

For the same reason each of the different varieties of fruit requires a 
sirup of corresponding strength. 

Pears, citrons, and pine-apples, which remain bard and firm, take 

best a sirup having a density of from 18° to 25°, while apricots, plums, 

and figs are treated with sirups which gauge from 30° to 42° by the 
aerometer. 

The requisite sirup having been prepared by dissolving the sugar in 

pure water, the fruit is immersed in it and left at rest for a certain 

period in large earthenware pans, glazed inside, and having a capacity 

of about 8 gallons. 

The sirup penetrates the pulp, and gradually withdraws and replaces 

the remaining fruity juice, which, as it exudes and mingles with the 

transparent liquid, produces a certain filmy or clouded appearance, 

which marks the commencement of fermentation. When this has 

reached a certain stage, the vessel containing the sirup and fruit is 

placed over the fire and heated to 212° F. This corrects the fermenta- 

tion and raises all impurities to the surface, whence, if necessary they 

can be removed by skimming. If the sirup is of proper density, this 

process of impregnating the fruit with sugar will be complete in about 

six weeks, during which time it is usually necessary to perform this 
heating process as above described three times. The impregnation of 

the fruit with sugar being thus complete, it is taken out, washed in pure 

water to remove the flaky particles that adhere, and is then submitted 

to one of two finishing processes, as follows: 

If the fruit is to be “ glacéd,” that is, covered with an ice or trans- 

parent coating, it is dipped in a thick, viscid sirup of sugar and left to 

dry and harden rapidly in the open air. If it is to be “crystallized” it 

is dipped into the same sirup, but is then cooled and dried slowly in a 

kiln or chamber warmed to a temperature of 90° Fahrenheit. 

This slow cooling causes the thick sirup with which the fruit is cov- 
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ered to crystallize and assume the usual granulated appearance. The 

work is now finished. If properly done, the fruit thus preserved will 

bear transportation to any climate and will keep, firm and unchanged, 

for years. It is packed in light wooden or card-board boxes and may 

be shipped in cases containing several hundred pounds each. 

USES OF THE SPENT SIRUP. 
2 es 

During the process of impregnating the fruit with sugar the sirup in 

which it. is immersed is gradually deteriorated by losing its sugar and 
absorbing the juices of the fruit. It is finally utilized in the prepara- 

tion of “ confiture d’Apt,” which is made of the soft overcooked and ir- 

regular pieces of fruits of all kinds mixed in irregular proportion and 

preserved in the spent sirup, which is boiled down te the required con- 

sistency. This branch of manufacture, like many others, gives oppor- 

tunities for sharp practice, particularly in the use of glucose in place of 

pure sugar, and of certain chemicals, notably salicylic acid, which there 

is reason to believe is employed to some extent by certain confectioners 
to shorten and thereby cheapen the process of preservation. 

Salicine, the basis of this acid, is a flaky substance derived from the 

bark of certain species of willow. It is used in medicine as a febrifuge, 

two grains per day being regarded a safe allowance for adults. Sali- 

cylic acid is made by the action of sulphuric acid, bichromate of pot- 

ash, and water upon salicine. In just what degree salicylic acid is dele- 

terious to health I am not informed, but itis the opinion of good judges 

that its use in the preservation of fruits and wines should be probibited 

by law. It is a powerful antiseptic, and is for this reason used in the 

mixing of wines and, as already indicated, in the fruit-crystallizing pro- 

cess, to arrest and prevent the acetous fermentation of the juice, which 

would otherwise spoil fruits which have been imperfectly prepared. 

As has been shown above, the process ox eliminating the natural juices 

of fruit and replacing them with sugar by immersion in sirup requires 

about six weeks. By the use of salicylic acid, which penetrates the 

pulp and exerts upon the juices an antiseptic influence which prevents 

fermentation, this process can be reduced to a few days only. Time, 

labor, and sugar are thereby saved, but naturally at the expense of 
quality in the finished product. 

COST AND MARKET VALUES. 

The net cost of preserving fruit by this process varies, of course, with 

the price of sugar, labor, interest on investment, etc., aud this is more- 

over a point upon which confectioners are not disposed to be communi- 
cative. 

But with the facts at our disposal, the question of costs can be closely 

approximated. Sugar costs here this season, as already stated, 9.65 

cents per pound, and fruit in condition for crystallizing on an average 

x 
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8 cents per pound. The labor of women to pare, stone, and otherwise 
prepare the fruit costs 50 cents per day ; that of men sufficiently skilled 

in the processes of scalding and preserving to work under the direction 

of a foreman, commands from 80 cents to $1 per day. In most estab- 

lishments the proprietor or a member of the firm is the superintendent, 

who personally directs the work. 

Most leading confectioners aud caterers of Marseilles manufacture 

their own crystallized and “ glacé” fruits, which they sell at retail from 
50 to.75 cents per pound. 

The wholesale trade prices of quantities for export are much less, as 

will be shown by the following exhibit of the average values, as declared 

for export to the United States and other countries, of the several 

fruits during the season of 1884, which was a year of abundant fruit 

harvest, and the present summer and autumn, when all fresh fruits, 

except cherries and figs, have been more expensive by reason of a short 

and interior supply : 

Articles. 1884. | 1885. 

DLICOUS scectesisiersiegcaiereeeiers sarumnisew aie aware wisicin winlgibnioramteiate ate cicmiseteiawia watered 
Chinois: 

Green. 
Ripe... 24 

Cherries. ..- 
21 20 

24 254 
24 24 

Green gauge .. ....-----...-06- OT ee en eT Terr co.--.| 245 29 
*°Y Gllow,, WiTabOlles: sc. sisaicia oie cipclnieran seule aieeas eames aaepiee een eeNeins SHE se do....) 25 26 

Pine apples (from West Indies) --.do....| 33 33 
Citron ..... do 13 22 
Melons .... do 244 | 25% 
Strawberrie: do 29 29 
Mixed frais .sssicepwecwresinws vicar wisleegise samen « wercianiais sie Meera tein sie ale Siete cleintels sibiermialse do 25% 30 

This would give an average of about 24 cents per pound for 1884, and 

26 cents for 1885. 
Deduct from these values, say, 20 per cent. for manufacturer’s profit, 

and we reach from 19 to 20 cents per pound as the average. cost of pro- 

duction. 
Add to these values the cost of importation and a duty of 35 per cent. 

ad valorem, and the erystallized fruits of Provence become a rather ex- 
pensive sweetmeat to American consumers. 

THE INDUSTRY IN THE UNITED STATES. 

But there would seem to be no good reason why this dainty and profit- 

able industry could not be established with immediate and complete 

success in the United States, where most ordinary fruits grow in pro- 

fuse abundance and with finer flavor than is developed by the same 

varieties in any part of Europe. Sugar is‘equally cheap, and fuel fat - 

less expensive in our country than it is here. From the foregoing ac 
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count, it will be seen that the process of crystallizing fruits, as well as 

the reqnisiteapparatus, areexceedingly plain and simple. But the most 

profusely furnished kitchen, abundant raw material, and a library of 

books on cookery will not enable a novice to prepare a well cooked 

dinner. 
There is so much in the art of crystallizing fruit, which can only be 

learned by experience, that in order to begin the experiment with cer- 

tainty of success, American pioneers in this manufacture should employ 

competent French workmen to superintend the construction of their 

plant, instruct the operatives, and superintend the whole process of pre- 
serving and packing during the infancy of the business. 

The extent to which the crystallized fruits of this country are imported 

by the United States would seem to indicate that here is an opportu- 

nity for a new and profitable enterprise. 
FRANK H. MASON, 

Consul. 
UNITED STATES CONSULATE, 

Marseilles, October 31, 1885. 

COGNAC. 

REPORT BY CONSUL IRISH. 

I have extended my inquiries as far as practicable for this portion of 

France, and am enabled to state that the actual processes of crystallizing 

fruits have been generally abandoned throughout the country, on ac- 

count of the expense attending thereon and the general scarcity and 
usually high price of fruit. 

However, there are, in all the towns of this region such as Cognae, 

Angouléme, Saintes, Rochefort, La Rochelle, and Limoges, persons who 

are familiar with the business, who deal in the crystallized fruit, and who 
have formerly engaged in its manufacture. The testimony on the sub. 

ject is to the effect that the process of crystallization is now largely and 

almost entirely confined to a few points, namely: Clermont-Ferrand, in 

the department of Puy-de-Dome, in the consular district of St. Etienne, 

and Carcassonne, department of Aude, in the extreme south of France, 

and in the bounds of the Cette agency of Marseilles. 

A reasonable amount of manufacturing is done at Paris, and also at 

Bar-le-Duc, department of Meuse, where the production is chiefly con- 

fined to the preserving of currants, gooseberries, and such like fruit. 

Clermont-Ferrand is the most important place for this industry in 

‘France, and as fruit is usually abundant and cheap in that locality, they 

are enabled to furnish the dealers throughout all this region to much 
better advantage than the dealers themselves can manufacture it. 

AS @ consequence of the confinement of the work to localities beyond 

my bounds it will be seen that I have not the data for its cost and extent 
of production. 
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Neither are the manufacturers usually disposed to furnish detailed 
information concerning their business, and many obstacles lie in the 
way Of an investigation. 
Tam enabled, however, to furnish a tolerably ciear statement of the 

various processes of the work, which, as a whole, is quite uniformly 
practical whenever the labor is performed. 

WHITENING FRUITS. 

Much precaution is necessary to be taken to well preserve the fruit, 
whether it be dry or watery, in order to obtain good results, 

Success depends largely upon the first act of bleaching. The bleach- 
ing, or whitening, of the fruit must be regulated according to the quality 
and maturity of it; the water must not boil, must simmer only. 

It is well to choose each kind of fruit a few days before being Tipe; it 
should be hard or firm and gathered in dry weather in the morning, and 
whitened as much as possible the same day, for if too ripe it will fall in 
marmalade; ifnotenough it can not be prop-rly preserved, the pores will 
become closed, and the sugar can not penetrate. The fruit will become 
hard, acid, black, aud moldy. It is necessary to place the fruit in a 
considerable quantity of water to whiten it, that the water cover it at 
least 8 inches, in order that there be no necessity to increase the quan- 
tity during the process. In such a case added water should be of the 
same temperature. Cover the fruit with an osier screen or linen cloth, 
and pat about 4 inches from the bottom of the vessel a copper colander, 

to prevent injury from the fire. Stir the fruit from time to time lightly, 
with a skimmer, to aid the riper portion to rise. Usually the fruit is 

whitened with the naked fire, but it is much easier to do it with steam, 
because in that case it is not exposed to the danger of scorching, and 

the degree of heat for the various kinds of fruit is easier regulated. 
M. Rangot, confectioner, 4 Rue de la Verrerie, Paris, has invented an 

apparatus, called a confisvire, very convenient for preserving fruit. The 

use of this is to avoid the necessity of decanting, and 25 gallous or more 

can be preserved at @ time in sixty hours, and watery fruit in 72 hours. 

Each kind of fruit is whitened in a different manner. Stone fruit is 

placed in cold water over a slow fire, and removed with a skimmer as 

soon as it rises to the top of the water. The condition of the cooking 

is ascertained by the use of a pin, which must easily penetrate, or by 

softly pressing with the fingers; when it is found to be sufficiently soft 

it is taken out and put in cold water. If there is a great quantity of 

fruit to be whitened, the same water may be used again, especially for 

plams and green fruit. 

Plums that are whitened in the first water, not being so nice and 

transparent as those whitened in the second, the poorest and ripest 

and ill turned may be whitened first to acidulate the water. Some con- 

fectioners employ lemon juice, virjuice, pyroligneous acid, alum, marine 

Salt, epsom salt, etc., to preserve the whiteness of the fruit, and blue 
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vitriol, vinegar, or salt, to turn it green. It is dangerous, however, to 

use the blue vitriol; too great a quantity causing the water to turn 

bluish, the fruit will then become black. If used, put not more than 3 
grains to a quart of water, and when the fruit is whitened, put it in 

water for twenty-four hours, changing four or five times. 

Tobe assured the water or fruit does not contain any part of the 

vitriol, plunge a well polished bar-of iron into the water; if it is not 

covered with a copper tint there is no danger. 
When plums or other fruit are to be whitened, if the water is to be 

used again, let it cool before using until it becomes lukewarm, and leave 

the fruit in it awhile before heating; this is why the use of steam is so 

helpful. 

Fruit witha tough skin requires longer to whiten, and time, according 

to its quality; hence the following notices of the time required to pre- 

serve each kind of fruit. 

SUGARING FRUIT. 

After the whitening process is completed, great care is still required 

to properly preserve them in sugar. Ifthe fruit is too firm or hard, or 

not ripe enough, on being removed from the whitening precess it must 

be put in sugar reduced to a sirup of 23°; the water contained in the 

fruit will be eliminated and the sirup reduced to 20°; it will be neces- 

sary the next day, for the first operation, to increase it to 25°. Cover 

the fruit and boil it, pour it out gently into an earthen dish, and place 

it in the cellar in a cool and dry spot to avoid fermenting. Continue 
cooking it from day to day, making it one or two degrees thicker. 

Covered when boiling. 

Ordinarily this process is repeated from five to eight times, thicken- 

ing to 36°, or more, according to the maturity of the fruit. If the fruit 

is soft or too ripe it will be necessary to cook the sugar more to harden 

it and preserve it from falling into marmalade. Reduce the sugar to 

28° for the first shape or condition, increasing 2° each day for each 

shape. It is sometimes necessary to give two shapes each day, morning 

and evening. In that case increase the sugar only 1° each time, and 

only simmer the fruit; afterwards put it in the cellar. Ifit is desired 

to preserve the fruit very clear and white, it is necessary to change the 

sirup in the middle of the shape. In such case it is necessary to thicken 

the sirup with apple jelly or glucose, to prevent its candying. When 

the fruit is sufficiently preserved, it is left in a cool and dry place from 

eight to fifteen days, in order that all the water may escape and it be- 

come impregnated with the sugar. 

It is necessary that the fruit be well drained at each shape or stage 

of the process, because if reduced sirup remains at the bottom of the 

vessel into which the fruit has been poured, and a covered boiling or 

simmering has been neglected, it will contribute to its fermentation. 

A spigot at the base of the vessel for the purpose of draining the 
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sirup is very useful in the case of apricots, chestnuts, strawberries, 
raspberries, and all tender fruit. The quantity of sugar necessary to 
preserve each sort of fruit is not indicated, as the fruit will take only 
the amount of sirup necessary for it; it is only necessary that it bathes 
in the sirup. 

PREPARING PARTICULAR FRUITS. 

I present herewith instructions for preserving a number of the more 
important kinds of fruit: 

Apricots, whole.—Choose tae white apricots, from high trees, or grown in a garden, 
along the wall. They will be Tecognized in opening by the meat forming species of 
rays around the stone, 

It is necessary to take them some days before their maturity, when they begin to 
turn yellow, and the stone is easily detached, and they are firm. 
Make a little incision at the head with the point of a knife. Hold the fruit in the 

left hand with the thumb and fore-finger, then pushing the knife at the place of the 
stem, the stone goes out at the topor head. Proportion the apricots in water slightly 
alumed, or acidulated with lemon juice. Prick them in the green parts which are not 
ripe enough, then whiten them on a slow fire, stir them from time to time to aid the 
tipest to rise to the surface; try them on the skimmer with the fingers or a pin, and 
put them in fresa water as soon as whitened. When they have become cooled, after 
having changed the water several times, put them in sugar warmed to 20°, and make 
them simmer or slightly boil, if they are not too ripe. The next day put them in su- 
gar at 22°, boil them, covered, if the fruit is firm, or simmer them if it is tender; 
continue thus each day for five or six days or processes, increasing 2° each time until 
36°, then let them remain for fifteen days, as heretofore indicated. 
When the fruits are a little large, turn them witha thin and suitable knife that the 

sides may correspond; with a toothed knife the sides are better and neater. Cherries, 
oranges, nuts, pears, etc., are turned in the same manner, 

Stuffed apricots.—Take whole, preserved apricots, and introduce in each plum or 
other small preserved fruit separated from the stone, which replace by lemon or 
lime. 

They are equally stuffed with the marmalade of apricots, pine-apples, strawberries, 
apple-jelly, currants, cherries, raspberries, etc., and a peeled almond is put in the 
middle. 

Apricots in quarters.—Choose apricots already yellow, withont being ripe, firm, and 

with the stone easily detached. Peel them, or turn them, and prick them lightly 

with a pin, and immediately throw them in fresh fountain water lightly alumed. 
Whiten them and put them in the sirup like the whole ones. When they are pre- 

served, drain them, put them in a stewing dish with sirup at 20°, and add the juice 
of a fine orange. The apricots are iced and candied, drained, and placed with pre- 

served fruits in boxes. Increase the sirup at each process, so that the fruit is bathed 

in it. 

Pine-apples.—Choose the pine-apples before they are entirely ripe, remove with care 
the first pellicle, leaving half of the middle of the crown, prick them with a large 
needle to the heart in several places. Whiten and preserve them like the apricot. 

Cherries.—Take fine cherries with considerable acidity, take off the stems, push out 

the stones with a quill, and place them reversed side by side on a strainer. After- 
wards put them in an earthen dish in layers, with equal parts of powdered sugar, 

until the next day. It is necessary to decant them several times to dissolve the 
sugar. Heat them slowly and proceed as with sirup. 

Quinces in quarters.—Choose quinces of a fine yellow, and wellripe and sound, Take 
off the down with a linen cloth, prick them to the heart with a large needle, put them 
in a proportional quantity of alumed water, place them afterwards over a quick 
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tire, boil for time, and when tender throw them into fresh fountain or river water 

in preference to well water (as such contains less calcareous salt and is softer.) 

Fountain water is preferable for preserving all fruit, especially white fruit. Peel 

them and take out the cores, cutting them in equal quarters; put them again in 
alumed water, and continue whitening them until the head of a pin passes easily 

through the quarters and the hole closes up again. Quinces are also whitened in the 
following manner: The fruit is just peeled, and a lemon rubbed over each slice to 

prevent its becoming red; then put in alumed or acidulated water, then they are 

whitened. 

The former process is preferable. They are preserved like apricots, having care to 
cover them with a white linen cloth at the surface of the water, and to cover each 

vessel into which they are poured with linen or white paper, to hinder the fruit from 

reddening. It is necessary to take these precautions for all white fruit. When it hap- 

pens that water reddens in whitening them, it is necessary to cbange the alumed or 

acidulated water. 
Lemons.—Choose fine lemons well united, turn them, make a hole with a punch at 

the right of the stem, put them successively in fresh water. Whiten them, empty 
them like oranges, preserve them, and ice them the same. 

Quarters of lemons.—Take fine lemons, well ripened, united, and without spots; 
separate the largest part of the white, after having cut them in equal quarters. 

Whiten these skins like citrons, and preserve them and ice them the same. 

Citrons.—Choose fine citrons uniformly ripened. Test them witha piece of glass to 

raise ouly the surface of the rind. Make a hole with a punch a little larger than for 

lemons. Whiten them with much water. When they are half whitened, empty them 

with a coffee spoon, put them in fresh water, and finish them and whiten them like 

lemons, and preserve them the same. Citrons in quarters are emptied only when they 

are whiteued. Leave them forty-eight hours in fresh water, changing it two or three 

times a day to remove the bitterness of the rind. 

Raspberries.—Choose fine red raspberries, not too ripe, that you examine carefully. 

Put them in an earthen dish; about 9 pounds in each: cook with an equal part of 

sugar au souflé; empty, decanting four or five times during an hour, into a similar 

dish ; put them on aslow fire, bringing them toa boil again; put in the cellar until the 

next day, draining slowly so as not to crush them; and cook in sugar at 28°, covered 
while boiling. The next day cook them at 30°, the third day at 32°, afterwards drain 

them so as to dry and candy them. I need not specify their numerous uses, 

Strawberries.—Choose them firm, without being quite ripe, and preserve them the 

same as raspberries and cherries. 

Oranges.—Choose very fine oranges, very firm, and witha thick skin. Turn them, 

making all sorts of designs, and put them in fresh water. Whiten them, and empty 
like lemons and citrons. They are preserved and iced the same. 

Oranges in quarters,—Choose similar oranges. Mark four separations in the orange 

without detaching the quarters. Whiten as heretofore shown, and when they are 
well preserved divide the quarters for the various uses. The skins and peels are pre- 
served and iced the same, and are used to porfume sweetmeats, etc. 

Plums.—Choose fine fresh plums, not too ripe, but commencing to turn yellow. The 

plums of Metz are superior to all others in France for preserves. They are very trans- 
parent, and once preserved have a very delicious taste. Prick them to the stone with 

five or six pins fastened in @ cork. Put them in a proportional quantity of fresh 
water lightly alumed. Let me tere refer to a former statement about using water 
more than once in whitening plums. Care must be taken to put the fruit only in 

lukewarm water to commence to whiten it, and to leave it in some minntes before 

increasing the heat. The plums are whitened and preserved the same as apricots. 

Pears.—Choose fine pears, like the butter pears of England or Rheims or Bergamots, 

and when not too ripe, when the pips are black, and when in paring them they are 
white under the skin. Put them, with u good deal of water, on a quick fire, or with 
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steam, until they are softened, then remove them and put them in fresh, cold water. 
Pare them as lightly and promptly as possible, prick them from the head to the core, 
cut and scrape the end of the stem, and throw them into a quantity of fresh water, 
alumed and acidulated. Put them again on the fire, cooking them until the head 
of a pin enters easily, and the hole closes on withdrawing it; then put them again 
into fresh water, lightly alumned or sharpened with lemon juice. Preserve them 
with the same precautions as quinces and apricots. As the pears are easily candied, 
the sugar must be thickened with apple jelly or glucose. 

Peaches.— Choose fine peaches, before their maturity, and quite firm; whiten them 

and preserve them whole, or in quarters, like apricots, being careful not to boil them, 
for it isa very tender fruit and liable to fall into marmalade. 

Green gages.—Take green gages of a good size without being ripe or colored, of a 

fine green rind, firm, the stone being detached easily. Cut the end of the stems, and 
prick them in divers places, notably near the stem, witha little bodkin. Put them in 

® basin full of water on the fire, or with steam, so that they may have ample room. 
As soon as they become yellow, remove them from the fire, and throw in a pinch of 

salt, vinegar, and spinach, or verjuice. Blue vitriol is also employed, but in small 

quantity; to make them green again let them remain quiet for some hours, then put 

them on a slow fire without boiling, stirring them from time to time until they again 
become green; then increase the heat, and as they rise to the top of the water, re- 

move them and put them in fresh water, removing it several times until they become 
thoroughly cool. They are preserved with sugar like other plums. 

Chestnuts. —Which grow very large in this country and are much sought for as an 

article of food. Take the fine chestnuts of Lyons or Lucques, rend off the outside 

with a point of a knife, being careful not to touch the meats, and put them ina 
proportional quantity of fresh water. When they are ali prepared, put them ona 

quick fire, or with steam, with a large quantity of water. Boil them until the skin 

can be removed and they become tender, of which assure yourself with a pin, then 

remove them from the fire, and change the warm water, diluting the second water 
with a little flour to preserve the whiteness of the chestnuts. Peel them as promptly 
as possible to prevent them becoming too tender, and also not to break them, for this 

fruit is one of the most difficult to preserve, and all possible precautions must be 

taken. Put them in a proportional quantity of hot sugar reduced to 209; keep them 

warm over a slow fire, covering each dish with linenor white paper. The dishes must 

be provided with faucets to drain them more easily. Proceed to preserve them with 

the same care as with apricots; they may be iced with vanilla. Some confectioners 

do not give them the shape or fashion for fear of spoiling them, for they separate easily 

at the least contact with too strong heat. They keep them continually warm in a 

drying stove or slow oven. With steam or a hot water bath, they decant them from 

time to time; or stir them, the sirup can be reduced to 32°. This means is very diffi- 
cult and only a small quantity can be made at a time. 

ICED FRUITS. 

The preserved fruits are iced to dry them. They are drained, then 

passed through lukewarm water to wash them, then put an honr or 

two in a drying stove in an earthen dish. Sugar cooked to the grade 

au petit soufié is put with them, and they are made to take a covered 

boiling, are skimmed, the basin taken from the fire, and placed on a 

table in an inclining position, where the sugar is massed on the border 
of the basin with a spatula. When the sugar commences to whiten, 

turn-one or several of the fruits in the whitened portion, remove them 

with a fork, and spread them on a grate or strainer placed over a dish 

or mold to candy. 
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When the fruit is small and the sugar commences to grain, mix the 

whole together, raise the fruit quickly with a skimmer and put it on a 

strainer. When the fruits are soft it is necessary to cook a little harder 
and mass the sugar more than for hard or dry fruits and rinds. 

This ice is now kept for use, and when wanted a little sugar is added 

each time. When thick or gelatinous, it is cooked and massed more, 

or replaced. 
CANDIED FRUITS. 

Drain the preserved fruits, wash them in lukewarm water, and put 

them on a strainer on the stove to dry. When they are dry put them 

side by side, and put them between two strainers made for the purpose, 

and place them thus in a mold to candy 

Take sugar cooked au petit soufflé at 36° to 379, and pour it slowly 

over the fruits from above, and then-place the mold in a drying stove, 

heat to 40°, drain when sufficiently candied, ordinarily at the end of five 

or six hours. 
Fruits that are dry and firm are also candied cold, the candy is finer 

and less subject to mass, in that case the sugar is cooked 1° or 2° less, 

is put to candy at night and drained the next morning. 

SUGARS. 

I now, perhaps, have sufficiently presented the processes required by 

my instructions, but it seems important, to make matters clear, that 

something be said concerning the various forms of preparation of sugar 

that are used in the business. 
Only clarified sugar is used, and this is reduced to sirups of various 

densities. The degree of density is ascertained by a pése sirup, an 

aerometer invented by Beaumé. 

The first condition of cooking whichI shall mention is called La nappé, and the 

sugar weighs 20°. When, in dipping the skimmer into boiling sugar, after a turn of 

the hand the sirup spreads along the skimmer, it has reached this stage. 
Petit lissé.—The sugar weighs 25°. Some boilings after la nappé, pass the forefinger 

on the skimmer charged with sirup, and apply it against the thumb. IR=fin spreading 

these two fingers you see a little thread which breaks immediately, leaving a drop on 
the finger, you have petit lissé. 

Grand lissé—The sugar weighs 30°. When the thread has more consistency, and 

spreads more, you have grand lissé. 

Petit perlé.—The sugar weighs 33°, 

Grand perlé.—The sugar weighs 34° and 35°. If at last in speading the two fingers 
the thread sustains itself without breaking, you lave the grand perlé. The attentive 
workman will distinguish these two cookings by the aspect of the liquid. It pro- 
duces large, high, round bubbles going out from the boiling in the form of pearls, 

Petit soujlé—Thesugar weighs 379. It will be recognized when, in blowing through 

the holes of the skimmer after it has been shaken, the liquid forms little bubbles on 

the side opposite, which lightly detach. This is the petit souglé employed in icing 
fruit. 

Grand souflé.—The sugar weighs 38°, After somo boilings operate as in petit soufflé. 
If the bubbles are larger, resembling soap-bubbles and maintaining themselves a 
mom¢nt, it is the grand souglé. Or dip your finger in fresh water, plunge it in the 
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sugar and dip it again in the water, if there remains a little compact sugar at the 
end of your finger you have the same thing. 
The same means are employed for the cooking of gros candi. 
Petit boulé—The sugar weighs 39°. Dip your finger in fresh water, then in the 

boiling sugar, and then again in the water. If it forms a soft ball which one can 
turn in the fingers you have the cooking for bon bons with liquors. 

Grand boulé—The sugar weighs 40°, After some boilings more renew the preceding 
operation. If the ball is larger and harder you have the cooking for preserves which 
are not clear. 

Petit cassé.—After some boilings operate as before. If in cooling the sugar it breaks ; 
if it attaches to the teeth, it is a petit cassé. 

After the grand boulé, the degree of the sugar is nomore observed. It is then the 
cooking of the twisted sugars, or sucrestors. 

Grand cassé.—When after being further cooked the sugar produces a little simmer- 
ing in water and adheres no longer to the teeth, it is a grand cassé. This is the cook- 
ing of barley sugar, caramels, burnt almonds, etc. An experienced workman will 
readily recognize it by the crackling which the sugar makes in the fingers. 

J. E. Inisuy, 

Consul. 
UNITED STATES CONSULATE, 

Cognac, November 25, 1885. 

RHEIMS. 

REPORT BY CONSUL FRISBIE. 

While crystallized fruits (fruits glacés) are kept on sale by all first- 

class grocers and confectioners, and quite extensively used by the peo- 

ple, they are not manufactured to any extent in this district, for the 

principal reason that the fruit grown here is not of sufficient variety, 

quality, and quantity for the purpose, and by reason of its scarcity it 

usually commands too high a price to make the business profitable. I 

have found that the industry of manufacturing erystallized fruits, and 

other preserving methods, is carried on in Southern France, the great 

center of the industry being at Clermont-Ferrand, in the department of 

Puy-de-Dome, about 100 miles west of Lyons, which is the greatest fruit- 

producing section of France, and where fruit of many kinds is nearly al- 
ways plentiful and of the best quality. The dealers in this section usu- 

ally purchase their crystallized and other preserved fruits from the 

wholesale houses of Paris, who receive it in large quantities from the 

section named, and in some considerable quantities from Nice, where it 
is also quite largely manufactured. It is said that this fruit is not so 

finely and nicely made at any other place in France as at Clermont-Fer- 

rand and at Nice. There is at Rheims, however, an occasional confec- 

tioner of the first class, who finds himself in a position to advanta- 

geously manufacture his own fruits, but this is always done on a small 

scale and only for the needs of his local customers and never for whole- 

sale nor for export, and which my information teaches me they manu- 
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facture according to the following methods, and which are said to be 

substantially the same as that employed in the large establishments in 

the south of France: i 

ORYSTALLIZED FRUITS. 

Begin the operation by dipping the fruit into hot, melted sugar for a 

moment; letit drainand dry. Then wash it lightly in lukewarm water, 

after which put it in earthenware pans or dishes and place it in a warm 

(not hot) oven for a couple of hours. Cook some sugar over a slow fire 

in a copper dish at 105° of heat; put the fruit in the boiling sugar 

for a few seconds; skim; remove the dish from the fire and place it on 

a table in an inclined position and collect the sugar on the side with a 

spatula. When the sugar begins to whiten roll the fruit in it, one or 

two at a time; remove it with a fork and place it on galvanized or 
tinned wire sieves or grates, over earthenware dishes or candy molds. 

When the fruit is small, as soon as the sugar begins to granulate mix 

the whole, fruit and sugar, rapidly together and remove quickly with a 

coarse skimmer, placing the fruit on a wire sieve as above described. 

If the fruit is soft cook it a little more, and stir the sugar longer with 

the spatula than if it be hard, dry, or of the rinds. 

Keep the glazing (sugar) for future use, and, if necessary, renew it by 

adding more sugar. Should the sugar become pasty, cook and stir it 

longer, or, better still, replace it with fresh glazing. 

CANDIED FRUITS. 

First dip the fruit in hot melted sugar for a moment, let it drain and 

dry, after which wash it lightly in lukewarm water; then place it on a 

sieve to dry in.a warm (not hot) oven, When itis dry cook some sugar 

over a slow fire to 95° or 100° of heat. Place the fruit side by side 

between two galvanized-wire sieves or grates in a candy mold; pour 

the sugar carefully over the fruit and then place the molds in an oven 

heated to 105°. When the fruit is sufficiently candied, which is usually 

accomplished in five or six hours, remove and let the fruit drain and 

dry. 

Fruit that is hard or dry may be candied by the cold method, the 

candy being finer and less liable to granulate. Cook the glazing to 

between 95° and 100° of heat. Place the fruit in the glazing in the 

evening and remove it the following morning, when it is allowed to drip 

and ary. 
CARAMELED FRUIT. 

Begin by preparing each kind of fruit, according to its nature, to be 

dipped into the caramel), a substance obtained as follows: Oook about 

2 pounds of clarified sugar, which is preferable to melted sugar, to 

which add a spoonful of glucose to prevent its granulating, and cook 

it until it becomes hard and brittle when placed in cold water, Place 
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an earthen or copper dish in an inclined position over a slow fire or 
over hot coals lightly covered with cinders or ashes so that the sugar 

does not get cool. Dip the fruit in the sugar and then place it on a 

sieve or haug it on strings over an oiled marble slab; for small fruit, on 

wire sieves or grates made for the purpose, and for large fruit, such as 

oranges, chestnuts, etc., simply place them on the marble. 
If the fruit has been prepared on strings, cut the strings aud place 

the carameled fruit on sieves and put it away ina dry place. If the 
fruit has been done on skewers, especially oranges, remove the skewers 

before the caramel is completely cold, as otherwise the caramel gets 

broken and the juice of the fruit escapes. When removed in proper 

time the hole made in the fruit by the skewer is easily closed up by the 
warn caramel. 

Fruit should only be carameled a few minutes before serving, so as to 

be nice, fine, and fresh. Carameled fruit can be either served up in 

fancy structures and forms or separately. When carameling fruit two 

or more persons should always be engaged in the operation, as the car- 

amel should be kept hot and never allowed to cool, as if it is reheated 

it will granulate and redden. To caramel fruit wooden skewers, string, 

or galvanized or tinned wire may be used. 

In carameling cherries there are three things to be considered, viz: 

If fresh they must be very fresh and sound, and have the stems cut 

short, that is, about half length; (2) if the cherries have been preserved. 

they must be dried before the operation; (3) if brandy cherries are 

used they must be allowed to drip and be left a few minutes in a warm 

oven. ‘They are either tied together or fastened on skewers, then 

dipped and hung up to dry. 

Chestnuts.—Roast the chestnuts slowly so as not to scorch them; re- 
move the shell and inner husk. Put them on skewers and dip them in 

the caramel. In removing them give them a twirl, so as to spread the 

caramel evenly over them and lay them on a slightly oiled marble slab. 

Oranges.—Choose the finest and firmest fruit, remove the péel, divide 

into quarters, remove all the white with a knife, taking care not to cut 

the skin, as the juice would come out and dissolve the caramel. Put 

them on skewers on a sieve and place them in a warm (not hot) oven, 

to be slightly dried before dipping. Finish as with chestnuts. Oranges 

should be skewered through the center so as to prevent the juice from 

running when the skewer is withdrawn. 

Preserved fruits—All kinds of preserved fruits, such as apricots, 

small oranges, plums, nuts, pears, dates, prunes, etc., can be carameled 

by following the foregoing instructions. Only care should be taken 

that the fruit be first washed in luke-warm water to remove the sirup 

and then dried in 2 warm oven. 

Grapes.—Fresh or dry Malaga grapes are frequently used and grapes 

of tbe country in their season. Several grapes are fastened on galvan- 

ized wire, and the bunches thus formed are fastened to a wooden skewer j 
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they are then dipped into the caramel and then placed on small wire 

sieves, of which the meshes are made of proper size to hold the grapes, 

and placed as usual above a marble slab. 
Small fruits, such as currants, raspberries, strawberries, almonds, 

filberts, hazelnuts, etc., can be carameled, but care should be taken 
that the fruit be separated when removed from the sugar. 

JOHN L. FRISBIE, 
Consul. 

UNITED STATES CONSULATE, 

Rheims, November 11, 1885. 

BORDEAUX. 

REPORT BY OONSUL ROOSEVELT. 

Having carefully examined the methods employed in. crystallizing 

fruits, I am enabled to report as follows: 

All fruits indigenous to France, and a few select fruits from other 

countries, as also several species of soft shell-nuts are employed. 

The kettles used are generally of copper (much broader than deep, 

to prevent crushing the fruit), provided with a wire frame placed 1 or 

2 inches from the bottom to protect the fruit from scorching. When 

ready for use they are three-fourths filled with water, which is heated 

to boiling point (95° centigrade) and covered by a towel or straw cover. 

The fruit should be gathered several days before maturity; and, if 

possible, early in the morning of a dry day. The first important step 

is the bleaching, or, move properly speaking, the parboiling of such fruits 

as are to be subjected to this preliminary process. The frait should be 
picked and bleached the same day to obtain best results. The pits are 

carefully removed and the fruit plunged into very cold water before 

being transferred to the kettle. During the processof boiling, the fruit 

is occasionally gently stirred, so that each separate piece may be equally 
cooked, When the fruit begins to settle at the bottom of the kettle the 
fire is reduced for ten minutes, then gradually increased until the fruit 
again rises to the surface and becomes sufficiently tender to be punct- 
ured with a straw. They are then carefully removed from the kettle 
with a skimmer and dropped into very cold water, which is renewed 
several times, or until they are thoroughly cold; they are then placed 
upon wire frames to dry. The boiling should be accomplished quickly 
so as to submit the fruit to as rapid and sudden change of temperature 
as possible. The boiling is generally done over an open fire, but the 
most satisfactory results are obtained when steam is employed, as it is 
an easier matter to regulate the heat from steam necessary to the differ- 
ent kind of fruits. 

Great care must be taken in the first boiling, since the fruit, if over- 
done, falls to pieces, and if underdone the pores are compressed, prevent- 
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ing a thorough permeation of the sugar, and in consequence the fruit 
becomes tough, dark in color, and soon grows moldy. When the same 
water is used a second time for the purpose of boiling, it is thoroughly 
cooled before receiving the fresh fruit; it is then slowly heated, the 
temperature being maintained at a low point for a considerable time. 
When the fruits are not sufficiently soft after the first boiling, they 

are put into a hot sirup (invariably made of cane sugar) of 25° of 
density, the water remaining in the fruit is absorbed by the sirup and 
is gradually reduced. After the preliminary boiling in water the fruit 
is submitted to the sirup daily for five or ten days, or until the sugar 
has thoroughly penetrated the pores. After each boiling the fruit is 
carefully removed trom the sirup and put into a cool place to dry. The 
sirup for the first boiling is always 25° of density, and is increased 2° 
each day until it reaches 36°, excepting in eases where it is necessary to 
submit the fruit to the sirup twice in the same day, then it is only in- 
creased 1° and is not allowed to boil, but only to scald the fruit. 

Fruits are crystallized with and without rind, whole, in halves, and in 

quarters. Pears, apples, quinces, and oranges are generally crystallized 

peeled. To retain the delicate coloring in such fruit as the apricot, 

pear, peach, and chestnut, it is necessary to add to every hectoliter of 
cold water 40 or 50 grams of pulverized alum. 

Some confectioners employ lemon juice, verjuice, salt, sugar of milk, 

and epsom salts, to preserve the whiteness of the fruit after boiling and 

sulphate of copper, vinegar or salt, to retain the green color natural to 
certain fruits. 

When the crystallized fruit is destined for warm countries it,receives 

additional cooking. The fruit when crystallized is packed in boxes con- 
taining from a quarter of a pound to two pounds each. 

There are several establishments in Bordeaux devoted to the crystal- 

lization of fruits. The most important of which is that of Alexander 

Droz & Co., to whom I am under obligations for much valuable infor- 

mation. Their average annual sale of crystallized fruits is 160,000 

pounds, the half of which is consumedin France. Their annual export- 
ation of cherries alone to England and Russia is 24,000 pounds. 

It is estimated that very nearly 700,000 pounds of fruit is crystallized 

at Bordeaux annually. The average cost per pound (not including the 

price of the fruit) to the producer is 15 cents, or $15 perewt. The fruits 

in greatest demand on this market are apricots, cherries, and chestnuts. 

The separate preparation of each I give in full below. 

APRICOTS. 

The apricots should be picked several days before maturity. An in- 
cision is made by a knife at the head, and the pit gently forced out, 

the unripe parts are lightly pricked, and the fruit is then plunged into 

very cold water containing a little alum or lemon juice. The water is 

changed frequently before the fruit is transferred to hot sirup of 20° of 

1564-—-—32 
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deusity, preparatory to boiling. After boiling, the fruit is taken from 

the sirup and removed to a cool place until the nextday. This process 

is followed for five or six days, each day increasing the density of the 

sirup 2° until it reaches 36°. The fruit 1s only permitted to boil after 

the first cooking if it continues too firm; if soft, itonly simmers. The 

kettle containing the fruit is removed from the fire, and as the sirup 
begins to whiten the fruit is carefully turned in the whitish parts and 

then removed from the kettle and placed on a wire frame to dry. 

CHERRIES. 

Large cherries should be chosen. After the stems are removed the 

pits are taken out, the cherries are placed on a dish side by side, with 

the open side up, and covered with powdered sugar ; layer after layer is 

thus formed until the dish is filled; it is then set aside until the next 

day. They are frequently stirred, and finally are slowly cooked and 

crystallized. 
CHESTNUTS. 

The large chestnuts of Lyons, France, or Lucques, Italy, are preferred. 

The outer shell is removed, care being taken not to bruise or break the: 

nut. They are immediately put into cold water, from which they are 

trausferred to a large kettle of boiling water, where they remain until 

they become tender; they are then taken from the boiling water, freed 

from the skin surrounding them, which is a delicate operation and should 

be accomplished as quickly as possible, as the nut is Hable to crumble, 

and in consequence is difficult to crystallize. Once peeled they are put 

into sirup of 20° of density, and are kept hot over a slow fire. The 

kettle is covered with a towel or piece of white paper until the sirup 

begins to whiten. The kettle is then removed and the same process 

followed as employed in crystallizing apricots. 

GEO. W. ROOSEVELT, 

Consul. 
UNITED STATES CONSULATE, 

Bordeaux, November 19, 1885. 

NICE, 

HEPOKT BY CONSUL HATHEWAY, OF NIUE. 

The art of fruit crystallization, as employed in France, is, in theory, 

a process by which certain fruits are preserved by withdrawing their 

juices which lead to fermentation aud substituting a thorough satura- 
tion of sugar. 

The successfal practice of the art depends largely on the judgment 
aud experieuced skill of the confeetioner, for many conditions, inde- 
pendent, of any formula, may operate in favor of or adversely to the 
desired results, 
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The nature of the soil from which the fruits have been produced must 

first be caretully considered. Confectioners here prefer, therefore, to 

select their fruits among those grown on a dry soil, as such are more 

palatable, damp land producing those too soft, or of an insufficient firm- 

ness of fiber to support the fabrication. 
The process also is modified by the variety of fruit used, and its de- 

gree of hardness or ripeness; and the exact adaptation of the sirup 

thereto is also a requisite to complete success. For instance, pine-apple 

demands a density of sirup of only 18°, while other fruits of less coasist- 

ence require according to their kind @ sirup up to a maximum of 42°, 
Again, some fruit must receive a special preparation. Thus cedars, 

mandarin, and bitter oranges should be soaked first in a bath of sea- 

water, often changed, which gives them consistency and removes a dis- 
agreeable flavor which renders them otherwise unfit for use. 

All fruits produced here, apples excepted, can be crystallized, but the 

more “fat” the fruit the less easily the sirup penetrates into its pulp; 

thus oranges admit the process easily, but plums much less readily. 

The oranges used for this purpose are gathered at times commencing 

when the fruit is hardly formed, and has simply the firmness and taste 

of fruit, and continuing until when nearly ripe and of full size it be- 

gins to be somewhat colored. 

PROCESS OF CRYSTALLIZING FRUITS. 

The fruit is plunged into very hot water for a short period, or until 

it is white or has become bleached. 

It is then completely drained of water and placed in a sirup of white 

sugar which has been cooked until a small quantity separated between 

the thumb and forefinger forms slight filaments, and it is adapted in 

strength to the hardness, softness, and degree of ripeness of the fruit 

employed. 

in this sirup the fruit remains until the mixture of juice and sirap 

shows a white clouded appearance, indicating the beginning of fermen- 

tation. The whole is then again subjected to heat and raised to the 

boiling point and then removed. 

Such alternate fermentation and boiling is usually three times under- 

gone, the fruit and sirup remaining together from two to five weeks, 

according to the kind and quality of the same. 

Red copper boilers, with iron handles at the sides, and containing 

about 25 pounds, are used in the process. 

BEAUME AEROMETER. 

The aerometer employed to show the amount of sugar which the 

water contains is about 8 inches in length, formed in ordinary glass, 

and in weight the same as the volume of water which, when used, it dis- 

places, 
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One end of this is heavy, that it may stand upright in the liquid, the 

center has a chamber of rarified air, and the other extremity is a slen- 

der tube, on which is marked a graduated scale from the top toward 

the center of its length, and numbering 50°. ‘he rising of this tube 

above the liquid shows the density of the sirup. 

One of the confections made from this preliminary process is styled 

“ erystallize ;” the other “ glace.” 

To crystallize the fruit thus prepared (as in the foregoing description) 

it is taken from the sirup and dried in a room ata heat of 100° F., when 

the sugar appears in small crystals on its surface. “Glace” is pre- 

pared by removing the fruit from the sirup and allowing it to dry grad- 

ually. The sugar thus forms a glaze on the fruit, which gives it its 

name. 
PRODUCTION AND COST. 

The quantity of fruits thus preserved in this consular district can not 

be accurately determined, as there are no statistics of these products. 

The following data per year may, however, be received as nearly cor- 

rect : 
Pounds. 

Nice .2 22. eo ee ee eee nn ee ene cee ce eee ce nee tee nee e cere ne coer ee cnee 90, 000 

Cannes .. 22-2 oon ne ee nn eee ce ee ce eee ene ene ere eee ce nee ween ce eeeee 30, 000 

Mentone .... 2-2. onan nee ene eee cece ce ene cn ee eterno ee ween neon 15, 000 

Monaco 2.222. 2-2. nn cone cen ee ween eee cece eee nee e cn eee come wees aes ence 10, 000 

Whole ianiounts 22%... s¢0cs coe eccees ceeetseoseerene ss agssete eas saqace 145, 000 

The expense of labor and sugar employed in the manufacture of them 

may beestimated as follows: (1) 14 pounds of sugar to 1 pound of fruit, 

cost price of sugar, 14 cents; (2) labor, per pound, of production, 5 

cents; entire cost of sugar and labor, 19 cents. 

One pound of crystallized fruit is sold here at the manufacturers’ 

wholesale sales, at from 28 cents to 50 cents, according to its kind and 

quality. 

Lam indebted to the most experienced confectioners of this district 

for the foregoing information, and especially to the courtesy of M. Vog- 

gade, of Nice, and J. Negree, of Cannes. 

ALBERT N. HATHEWAY, 

Consul. 
UNITED STATES CONSULATE, 

Nice, December 1, 1885. 

Consul Dufais, under date November 9, 1885, sends the following 

translation of a letter of the mayor of Clermont-Ferrand on the subject 
of crystallized fruits : 

CLERMONT-FERRAND, November 7, 1885. 

In answer to your letter, 28tb last, month, I have the houor to transmit to you the 
following information which Mr. Dionis, coufectioner, has been pleased to give me: 

“The candying (glaceage) of fruit is an operation learned entirely by practice, and 
which is diffteuit to describe. ; 
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*t When the fruit is well drained boil the sugar briskly, put the drained fruit in it 
cover up your pan (a large one) after one boiling, then withdraw it from the fire, 

work your sugar untilentirely melted. Take the fruit out with a skimmer, put them 

on gridirons in a drying stove. The price of candied fruit varies according to qual- 

ity and kind from 2 to 4 franes per kilogram (about 2} pounds).” 

THE DATE-PALM IN PERSIA. 

REPORT BY MINISTER PRATT. 

[Republished from Consular Reports No. 86.] 

As a first result of my endeavors to obtain practical information on 

the subject of the date-palm (Phenia dactilifera), with a view to its 

introduction into the United States and cultivation along our South 

Atlantic and Gulf coast and in Lower California, I have succeeded in 

gathering from Persian sources the following : 

The date-palm is found in countries situated within the zone of 16 

and 30 degrees north and south latitude. Except, however, in rare 

instances it will bear no fruit in localities removed 120 or 135 miles 

from the sea. 

There are two methods employed for propagating the date-tree; one 

by setting the date stone, the other by transplanting the seedling 

(self-sown). 

When it is desired to raise a plant from the stone of the date one 

perfectly ripe and faultless is selected and both ends are either filed, 

or scraped off with a knife, until the inner kernel is laid bare. It is 

then planted in a mixture of gravel, sand, and camel manure. From 

twelve to forty days usually elapse before it makes its appearance 

above ground. It will then put forth long, narrow, thin, and tender 

leaves, somewhat the shape of a saddler’s needle. From the fourth to 

the seventh year it produces nothing except long, rough, reed-like 

leaves. It is, however, possible that during this period the tree may, 

from its leaves, which resemble the shoots of the oleander, briug forth 

other leaves; but owners of palm gardens pluck off these in order to 

give the tree a graceful appearance. Under no circumstances, how- 

ever, do they touch the leaves that shoot out from the crown of the 

tree. If its head is severed from its body the whole tree withers and 

dies. Each individual plant is either male or female. 

When the tree has attained its full stature a flowering branch is 

cut from the male palm and applied to the half-open fluwer bowl of 

the female, thus giving it the fecundating principle without which 

it can not mature its fruit germs. 

In no instance has it been recorded by botanists that one of these tree
s 

possessed in itself the different natures of. male and female, and for 

this reason was it that the Arab savants classed the palm as the first 

of the vegetable kingdom and the last of the animal. 
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The height of the date-palm varies from three to twelve meters. 

The tree itself will indicate the time of fruit bearing. 

When it has arrived at its maturity it will cease its upward growth 

and throw out from its head a large mass of long, broad, green, 

leaves, which protect the neck from the glare and heat of the sun. 

The young seedlings must be removed from the foot of the parent 

tree in the month of January, and planted and reared according to 

the foregoing instructions. 
In Persia the palm is grown near the ports on the Persian Gulf; 

also, in the hot districts of Kerman, Khirzistan, and in the oasis of 

Jandak. 
I. SPENCER PRATT. 

LEGATION OF THE UNITED STATES, 
Teheran, July 3, 1887. 

CULTIVATION OF THE ALMOND TREE. 

REPORT BY OONSUL MATHEWS, OF TANGIER, 

[Republished from Consular Reports No. 414.] 

Soils, etc.—The almond is a tree of third magnitude, and is remark- 

able for the facilty in raising it, for its hardiness in standing continued 

droughts growing in the poorest soils, in the sands, gravels, and amongst 

rocks; and finally for the abundance of and high price which its fruit 

commands. In fact, the almond-tree being the easiest and cheapest to 

rear and cultivate is the most useful tree to industry, medicine, and the 

arts. 

California abounds in soils which are considered, owing to their 

locality, lightness, or hilly nature, unprofitable or unfit for any use but 

pasturing cattle in certain seasons of the year, which, if planted with 

almonds, would become sources of great wealth and utility. The cult- 

tre of almonds is in fact the easiest, most economical, and productive. 

At the sixth year the almond trees commence to yield by far greater 

product than the expenses incurred in their raising and cultivation, 

owing to their rustic habit, requiring no care from the time of their 

planting to the long period which these trees live. 

The many varieties of almonds are variously described ; they are di- 

vided in two groups, the sweet and the bitter almond. The most prom- 

inent are the Princess almond, the largest and most superior of all; 

others, large, soft-shell, and large, sweet almond, very much sought; 

the common almond, with a small fruit; sweet almond, with a tender 

shell; Jordan almond, with a tender shell and a large, sweet kernel. 

These almonds are largely exported. The Sultana almond, or Ibiza of 

the Balearic Islands, with asmall fruit and tender kernel; the Pista- 
chio almond, with smaller fruit than the last mentioned, and a variety 

of hard-shell and bitter almonds. 
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Propagation.—The only and usual mode of propagating the aimond is 
from seed. The soil preferred by almondsis a light sandy soil; excessive 
or even great richness is to be avoided, as in this the trees will produce 
large and luxuriant branches and foliage, but no fruit.. The hardiest 
almont is the bitter, and is preferable as stock for budding or grafting on 
a given variety. The next hardiest for stocks is the sweet, hard-shell 
almond. The land selected should be plowed or worked with hoes im- 
mediateiy after the first rains. In the month of November or December 
small holes are dug, as it for sowing water-melons, and distance 20 feet 
each way. Procure the nuts of the last season and those which have 
not been much exposed to the air. In procuring almonds for seed the 
best quality of soft-shell almond must be used ; then they will grow as 
standards, requiring no budding nor grafting, producing fine almonds 
oven if some issue the hard-shell variety. Plant an almond in each hole 
from 14 to 2 inches deep, but not deeper; sow them with the sharp point 
upwards, without breaking their shells. They will come up in about 
thirty-five to forty days. The first year they should be protected against 
frost and snow with sticks and straw around them, for, hardy as they 

may be when once established, they would be in some danger while 

young. They must be kept clear of weeds, and in the spring the sur- 

face of the soil should be stirred. On the second year trim off the lower. 
shoots and head down those in exposed positions or intended for dwarfs. 
The buds that are pushing on the main stem should be rubbed off; 

. branches, where they are wanted, should be encouraged, and the buds, 

where shoots are not wanted, rubbed off. It is far better to prevent the 

waste of strength in wood that has to be pruned off; then the almond 

will require no pruning, but an annual removal of dry branches. 

In order to provide and replace with plants those holes where the 

seed has failed to come up, there should be a number of almonds sown 

in some selected place near at hand; sow them as you would walnuts, or 

rather plant them at regular distances 8 inches or a foot apart every 

way, and 2 inches deep; in the spring they may be transplanted to their 

definite places, and well watered. 

Fertilizing.—The best fertilizers of the almond trees are grass, weeds, 

leaves, etc., buried around them. Almonds are grafted or budded on 

plum stocks when it is desired to retard their bloom, but it is consid- 

ered more certain, in order to avoid the only defect of the almond tree, 

precocity to plant the trees in sites exposed to the north winds, in cold 

places, in order to retard flowering as much as possible, and escape the 
spring frosts. 
Maturity—The almond tree comes into full bearing in the eighth or 

tenth year, according to soil and climate. The fruit is gathered when 

quite ripe and allowed to dry before it is cleaned and packed. 

Vield.—The annual product of the almond varies according to the age 
or situation of the plant; a twelve-year-old tree may produce from 8 

to 16 pounds of unshelled almonds—the average yield is 12 pounds— 
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which sell readily at 10 cents per pound in France, Italy, Spain, and 
even Morocco, the above being the lowest wholesale price; and should 

the trees stand 20 feet apart, at the rate of a hundred trees to the acre, 

the yield per acre will be 1,200 pounds, of the value of $120 per acre. 

If we take into consideration that the culture of almonds ina favorable 

climate is carried on on lands which are often useless for other crops, 

and the expenses of cultivation very small, often absolutely nil, it will 

be seen that it is a most profitable culture. 

FELIX A. MATHEWS, 

Consul. 
UNITED STATES CONSULATE, 

Tangier, April 2, 1884. 

GRAPE-VINE FERTILIZER. 

REPORT BY OOMMEROIAL AGENT MALMROS OF ST. ETIENNE. 

[Republished from Consular Reports No. 117.] 

M. George Ville, the eminent professor of vegetable chemistry at the 
Paris Museum of Natural History, writes as follows: 

During the last five years I have been devoting myself to the study of new formu- 

las of chemical fertilizers. The one employed for the grape-vine, in 1889, at the experi- 
mental vineyard of Vincennes, has yielded 20,000 kilograms of raisins per hectare, 

equal, say, to 180 hectoliters of wine. The receipe is as follows: 
Kilograms. 

Superphosphate of lime, at 15 per cent...-..-.2--.-- eee) eee eee ee eee 400 

Carbonate of potash, refined, at 90 per cent...........22. 2-22-22. eee eee. 200 
Sulphate of lime.....-..-.---. --..---.--- ee ee eee cree eee cee ene eee ee 400 

Total ccoascsessjececensselemee eset se cdievar eessaedasicecocestesccceccccs 1, 000 

The manner of employing this fertilizer is very simple. A little cup-shaped cavity 
is made with the spade around each vine and into this cavity one pours the quantity of 

fertilizer, which has been ascertained by dividing the 1,000 kilograms by the number 

of vines on the hectare. A common water-tumbler may serve as a measure by sur- 

rounding the tumbler with a thread at the height of the dose required. After the 

fertilizer has been applied, the hole is filled up with the earth removed inorder to 

make the hole. In case the vineyards are of very great extent, one may proceed in 
a still simpler manner—one spreads the fertilizer in front and behind the vines and 
covers it with earth by plowing. This manure ought, as far as practicable, to be 
applied in autumn, in November and December, or in case this can not be done, in 
January apd February. 
The above recipe is applicable to every variety of soil on which vines are grown. 

I have only experimented on French vines, but am convinced that the above fertil- 
izer will have the same effect on American vines. To the above recipe I may add 
that it is desirable to trim the vine stocks but little, and to let them remain tall, very 
tall. This will have a tendency to avoid the attacks of the phylloxera, for it is a 
fact well demonstrated to-day that vines on trellis-work have been free from suoh 
attacks, 

The Année Scientifique, indorsing the recipe of Professor Ville, says 
that, in view of the fact that in the entire south of France short-cut 
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vine stocks are of immemorial tradition, the recommendation to keep 
them very tall (taille a long bois) constitutes a bold innovation, but feels 
no hesitation in advising viticulturists to reform their habits in this 

respect: in order to place themselves in the conditions prescribed by the 

distinguished chemist for the application of his recipe. 
Iam informed that the above-mentioned large production of the ex- 

perimental vineyard at Vincennes can not exhaust the soil, as the said 

fertilizer fully restores to the soil all the ingredients consumed by the 
production of the crop of raisins. I am also informed that the favora- 

ble consequences of keeping the vines tall may be attributed to the cir- 

cumstance that vines kept in that condition are provided with plenty of 

leaves, which constitute the respiratory as well as digestive organs of 

the plant, and that an abundance of leaves are required in order to give 

vigor and productiveness to the vine; that, on the contrary, a de- 
ficiency of leaves causes a decrease of sugar in the raisins and, in course 

of time, probably, a tenderness or sponginess in the roots. 
OscaR MALMROS, 

Commercial Agent. 

UNITED STATES COMMERCIAL AGENCY, 
St. Etienne, June 4, 1890. 

THE CITRON OF COMMERCE. 

(Republished from Consular Reports No. 61.] 

ITALY. 

ROME. 

REPORT BY CONSUL-GENERAL ALDEN. 

As citron is not grown within the limits of this consular district, I 

have been able to oktain but a limited amount of information in regard 

to it. 

The citron tree, or shrub, will grow wherever lemon or orange trees 

grow. It flourishes, however, only in asandy soil and in the immediate 

neighborhood of the sea. It is most successful in sheltered situations 

on the shores of bays. As might therefore be expected it is largely 

grown on the Ligurian coast, which is sheltered by mountains from the 

north wind, and alsoin the Southern Mediterranean proviuces of Italy, 

and in Sicily. The French island of Corsica is probably the most pro- 

lifie citron-producing district of the Mediterranean Basin. The present 

Corsican crop is estimated to be nearly 5.510,000 pounds. Great care 

is needed in the cultivation of citron. Tue fruit when full grown is 

large and weighs from 1 to 3 pounds, and will, unless the branches are 

carefully propped up, either break them or bend them to the ground. 
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The average crop per acre of citron can hardly be ascertained, as the 

size of a crop depends upon so many conditions—such as the climate 

and soil. If we assume that each shrub or tree is planted 3 yards from, 

every other, which by many growers is regarded as the best arrange- 

ment, we should have 1,110 shrubs to the hectare. Ifthe average prod- 

vet of each shrub be assumed to be 14 citrons, we should have a total 
product of 15,400 citrons to the hectare, equivalent to 6,231 citrons to 
the acre; or, assuming the average weight of the fruit to be 14 pounds, 

about 9,346 pounds to the acre. 
The cost of production varies so greatly in different localities and at 

different times that no trustworthy and generally usefui answer to the 
question of cost can be given. In the neighborhood of Genoa, how- 

ever, itis roughly estimated at about $68 per acre. 

More citron is imported into than is exported from Italy. The fol- 

lowing table shows the imports and exports of citron for three years: 

Year. Imports. | Exports, 

Pounds. Pounds. 
3, 896, 701 513, 019 
8, 996, 791 341, 719 
2, 743, 454 262, 572 

The greater part of the imports of citron comes from France, and 

nearly all from the island of Corsica. 

Citron is chiefly prepared for the market at Leghorn, which is the 

most important citron port in the Mediterranean. The fruit is first put 

into a salt pickle, in which it is allowed to lie for three months. This 

pickling in the case of the Corsican fruit is done to a limited extent by 

the Corsican citron grower, but as a rule it is done after the Corsican 

fruit reaches Leghorn. The next process consists in dividing the fruit 

into halves and quarters, and packing them into sugar sirup. The 

sirup when first used is weak, but its strength is gradually increased 
by additions. Four weeks is the ordinary period during which the 

fruit remains packed in sugar, after which it is ready for the market. 

The market price every where fluctuates greatly. During the present 

year the price at Leghorn has varied from $14.47 to $22.19 per 50 kilo- 

grams, or 110.20 pounds. To some extent, so it is said, these fluctua- 

tions were due to the speculative condition of the market in New York, 
where the price has varied greatly. 

WILLIAM L. ALDEN, 

Consul- General. 
UNITED STATES CONSULATE-GENERAL, 

Rome, November 29, 1885, 
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LEGHORN. 

REPORT BY OONSUL SARTORI. 

* CULTIVATION. 

The citrons which are subsequently converted into tre candied citron 

of commerce are grown chiefly in Greece, Calabria, and the islands of 

Sicily and Corsica. Most of those which come to this port, Leghorn, 

are from Corsica, where it is claimed the finest qualities are produced. 
The citron tree is of the same family as the orange and lemon, and is 

propagated by cuttings, which begin to bear fruit the third year after 

being planted. It bears one crop of fruit yearly, which matures and is 

gathered during September and October. The trees are pruned every 

year, the branches being made to grow as much as possible in the shape 

of a hollow circle. They are also manured yearly, generally with stable 

dung. In summer it is essential that they should be kept well watered ; 

otherwise, if there should be a drought, the trees suffer, and the fruit 

will drop off or will not attain its full size. The citron tree is more sus- 

ceptible to damage from frost and cold winds than the orange or lemon, 

hence sheltered situations with a favorableexposure are sought for plant- 

ing them, and hedges of brushwood disposed so as to protect them from 
the winds. The fruit resembles a huge lemon, and is often so large and 
heavy that it must be supported on the tree. 

They are shipped to the factories for candying, sometimes in sacks, 

but usually in large hogsheads filled with brine. On being taken out. 

of these hogsheads or sacks they are placed in tubs containing fresh 

brine and left for about a month. The brine is then renewed, and the 
fruit may remain in it until required for use, even for a period of four 

or five months. 
CANDYING CITRON. 

When the citrons are to be candied they are taken out of these tubs 

and boiled in fresh water until sufficiently soft, which is ascertained 

by testing them with a fork. This usually takes about one and one- 

quarter hours, and they are then cut into pieces, the seeds carefully 

removed, and they are immersed in cold water and left for twenty-four 

hours, and become a green color. After this they are placed in large 

earthen jars with hot sirup, which should entirely cover them, and re- 

main about three weeks. During this time the proportion of sugar in 

the sirup is gradually inereased. They are then put into boilers, with 

crystallized sugar dissolved in a little water, and cooked ; then allowed 

to cool tor twenty-four hours, and boiled again until they can absorb 

no more sugar, and then taken out of the boilers and placed on a wire 

netting to dry. They are now ready for packing and aro placed in 

small wooden boxes containing about 25 pounds each, and these in 

their turn are packed in cases (half cases they are termed in the trade) 

«which contain ten of them. The proportion of sugar used in the proc- 
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ess of candying is 80 per cent.—that is, 80 pounds of sugar to 100 
pounds of citron—and the kind used is generally Egyptian crystallized 

sugar, which costs at the factories 11.85 cents per pound. The Govern- 

ment allows a drawback at the above rate—that is, 80 pounds of sugar 

to 100 pounds of fruit—on such as is subsequently exported. As the 

duty is 5.7 cents per pound, it being returned makes the cost of the 

sugar used in candying the fruit afterwards exported 6.15 per pound. 

There are nine factories for candying citrons in Leghorn, employing 

about 300 men and producing annually 4,400,000 pounds. In 1884 the 

United States took of these 1,921,341 pounds, valued at $214,652.23, 

and up to the present date in 1885 they have taken 1,819,764 pounds, 

valued at $261,566.61, a decrease in the quantity and an increase in the 

valuation. The remainder is sent principally to Holland for distribu- 
tion through northern Europe and England. 

As there are no citrons grown in this consular district, it is difficult 

to give correct figures as to the cost of producing this fruit. The price 

paid by the merchauts here varies according to the supply, 52 to 64 

cents per pound being about the average cost of the fruit in brine at 
the factories. 

The article is handled almost entirely by speculators, and the prices 

of the candied fruit show great variations. While during the early 

autumn the prices ranged from 163 to 184 cents, it can now readily be 

purchased for 13 cents per pound. 
VicToR A. SARTORI, 

Consul. 
UNITED STATES CONSULATE, 

Leghorn, December 21, 1885. 

MESSINA, 

REPORT OF OONSUL JONES. 

THE CITRON TREE. 

Formerly in the Province of Messina the citron (Citrus medica) was 

extensively grown in hedges, as dividing lines between neighbors, but 

within the last twenty years this tree has been nearly exterminated in 

this vicinity by the diseases known as gomma (bleeding) and cagna (foot- 
rot). 

The citron was the first of the citrus family introduced into Europe. 

In its bearing and general appearance it is the most strongly character- 
ized of the genus. The tree is low, with a fall head; it is strong-shooting; 
its shoots are tender and straggling; its leaf is large, thick, oblong, 
wingless, and toothed. Changes occur at short intervals in the vitality 
of the tree. It frequently happens that healthy shoots live but one or 
two years; hence the necessity of cutting off the vertical shoots to 
prevent sudden disturbances in the head of the tree that would exhaust 
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its strength. The diseases of the citron are constitutional, and prema. 
turely destroy its life. The most promising subjects suddenly cease 
growing and became chlorotic; the branches gradually turn yellow, and 
are often covered with scabs, from which exudes coagulated sap re- 
sembling gum; the sores assume a cankerous appearance, and the tree 
dies. The citron’s dying out to such a great extent in this province 
was due principally to its propagation by cuttings. It has been found 
that where the citron was budding on an orange seedling, a d more 
especially on a sour orange, it acquired a stronger constitution and did 
not grow in such a straggling manner. The citron blooms at all sea- 
sons of the year. The flowers are white inside and purplish outside. 
Black ants destroy many of the blossoms. Once set, the fruit grows 
rapidly. Citrons often weigh from 6 to 8 pounds. The fruit presents a 
bumpy appearance; its base is full and flat; its perfume is delicious. 
It is necessary to prop up the branches of vigorous trees, as unassisted 
they could not support their heavy fruit. Good culture duubtless would 
improve the nature of the citron and perfect its development, but it 
cannot prolong its life, which is very short compared with that of the 
citrus family generally.* 

Citron trees receive the same attention as the orange and lemon trees 
among which they grow. From March to October these trees are worked 
five times. Irrigation is found indispensable. During the sum mer, the 
dry season, the trees are watered twice a week. The average cost of 
cultivating an acre in orange or lemon trees is $50 a year. The distance 
between these trees is from 14 to 20 feet, according to the soil and the 
location. 

SHIPMENT OF CITRONS. 

The citrons now exported from Messina are brought from Reggio, 

in Calabria. They are shipped in brine, and are prepared as follows: 

The citrons are cut in halves, thrown into casks and salted—100 pounds 

of salt to the cask. The casks are then filled up with sea-water, and 

turned on their side. The citrons are left to soak from fifteen to twenty 

days. The casks are then opened and the citrons weighed—770 pounds 

of citron are allowed to the cask; sea-water and a little salt are added, 

and the cask is ready for exportation. A small auger-hole in the bung 

permits the gas produced by fermentation to escape. The casks are 

of chestnut. They cost $3 apiece, and contain 105 gallons. It costs 

$1 a cask to cut and salt the citrons, and $1 a cask to pack them, 
cooperage included. 

PRICES AND EXPORTS. 

A citron tree bears from 35 to 50 citrons, which are worth to the grower 

from 5 to 10 cents apiece. First quality citrons weigh 1 pound and 

upwards, Last year citrons on the tree sold for $20 the 220 pounds. 

* For the above details I am indebted to the comprehensive work of Prof. F, Alfonso 
Coltura degli Agrumi,” 
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November 1, 1885, they brought $17 the 220 pounds; December 1, 

1835, they fell to $12.50. Salted citrons, November 1, 1885, were 

quoted at $64 the cask; December 1, 1885, at $59. November and 

December are the great shipping mouths; the fruit is then half grown 

and half ripe. fe 

The custom-house statistics show, for the year ending December 31, 

1884, that 455,400 pounds of citron in brine; valued at $16,560, were 

exported from Messina. No preserved fruit is shipped from this port. 

England, France, Genoa, and Leghorn are the principal markets for 

the “citron of commerce.” 
WALLACE S. JONES, 

Consul. 

UNITED STATES CONSULATE, 
Messina, December 8, 1885. 

NAPLES. 

REPORT OF CONSUL CAMPHAUSEN. 

CULTIVATION. 

The cultivation of the citron begins with the sowing of the seed of 

the bitter orange, being the same seed from the fruit of which marma- 

lade is made. 

After four or five years, when the seed has produced plants or small . 

trees, they are transplanted, at the time of blossoming, in reguJar rows, 

at a distance of 25 centimeters. 

' When they have a diameter of 8 centimeters they are grafted with 

small citron branches. The grafting is indispensable to give long life 

to the trees and hasten the production of the fruit. 
Three years after the grafting the tree is transplanted into a ditch 1.25 

meters wide and 1.50 meters deep, at a distance of 4 meters from one 

another. In plancing the trees in the ditch particular care should be 

taken not to injure any part of the roots. 
The leaves are taken from the trees and the branches cut back to the 

length of 2U centimeters. The ditch is filled with earth to a depth not 

exceeding 25 centimeters, left sufficiently loose to allow the roots to 

spread with ease, and prevent smothering the plauts. Ifthe plants do 

not sprout at once the earth on the roots is loosened and moistened. 

For fertihzing old horse-manure or other old mauure is to be applied. 

No fresh manure ought to be used, because it would be injurious and 

have a tendency to kill the plants. Manure should be used only in the 

winter, between October and March, and be placed at a distance of 10 

or 15 centimeters from the roots. Around the tree a deepening in the 

shape of a basin should be formed, and unless the ground be moist or 

damp the plants require frequent applications of water during the 
summer, 
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In Sorrento the planting is done from March to June, according to 
the state of the temperature; grafting during the same months. The 

rest of the cultivation is the same as for the orange and lemon. Hoeing 
and praning of useless limbs are donein May. The tree requires great 

protection against severe cold or very warm winds, as well as against 

hailstorms. In order to give it as much protection as possible hedges 
are planted and coverings of straw-matting or something similar pro- 

vided, having regard to the situation of the tree and the means within 

reach of the cultivators. The plant is much more tender and delicate 
than the lemon. , 

The tree blossoms between March and May and up to the months of 

September and October, at which time the fruit is ripe. In about two 

years’ time the grafts will begin to bear fruit, and after six years, if the 

ground and climate suit, the tree will bear from 40 to 50 kilograms of 

fruit a year, and when in full age ap to 2 quintals, and perhaps more. 

The greatest part of the expense in the cultivation is caused by cov- 

ering the tree to protect it against the winds. In milder climates this 

expense is not incurred, and the only outlay is for manuring and hoe- 
ing. These expenses vary according to the price of labor in the differ- 

ent localities. When the ground is of the right kiud—that is, loose 

and moist—the climate mild, there is a great profit made in the culture 

of the citron. 
The exact amount of the profit can not be given, as it varies accord- 

ing to the price obtained for the fruit, which is subject to great fluctua- 

tions, ranging from 15 to 100 lire per quintal on the ground. This year, 

for instance, garden citrons have sold at from 30 to 70 frances or lire a 

quintal on the ground. Some years when Corsica, where the citron is 
cultivated to a very large extent, gave large crops, the frait sold for 15 

lire a qnintal, while at other times, when the crop was small, 100 lirea 

quintal was paid. 

PACKING AND PRESERVING. 

This fruit is packed the same as lemons, wrapped in paper and boxed 

or barreled. 
The fruit is not candied for exportation in this neighborhood, but 

sent to Leghorn or Genoa, to large factories for this industry. 

The information received on the subject of preserving the fruit is as 

folluws : 

The citron is cut in two or four pieces; it is then placed on the fire 

and boiled until the inside can be easily taken out with a spoon then 

soaked in cold water for 4 or 5 days, and the water changed twice a day, 

until the citron has lost its bitter taste. ‘To every kilogram of fruit 1 

kilogram of sugar and 1 liter of water is added, and placed over a slow 

fire and left standing for two days. 

Then 100 grams of sugar to every kilogram of fruit is added, and the 

boiling process repeated, left again tor two days, and then again repeated 
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at intervals until the sirup is thick. The fruit is then dried in an oven 

or before the fire, and can be exported in wooden boxes. 

According to another authority, the fresh citron is divided, the pulp 

taken out, and the rinds are then steeped in brine for several weeks. 

They are then boiled in sirup until the rinds are quite cooked ; they are 

next dried and boxed, as above described. 

Others again, after taking the rind out of the brine, boil it in water 
for two days, changing the water two or three times per day and begin- 

ning each time with cold water; then 1 kilogram of sugar to one-half 

kilogram of water is taken’; put into the quantity of sirup thus made1 

kilogram of the rind as above prepared. Each day for six or seven days 

briug the fruit now in the sirup to a heat in which you can just bear your 

hand, adding 50 grams of sugar eacb time. Let the fruit in this sirup 

become cold, and, as above, add 50 grams. Make auother sirup of 1 

kilogram of sugar to one-half kilogram of water; boil for one-half hour ; 

then take the fruit out of the first sirup and put in the last prepared, 

which should be exceedingly hot, and boil the fruit ten minutes, stirring 

it at the same time. Thus the last sirup is absorbed by the fruit, and 
it becomes dry. 

The citrons, both fresh and in brine, are exported in immense quan- 

tities from Messina, Palermo, and other places to foreign countries, but 

chiefly to the English markets. 

EDWARD CAMPHAUSEN, 

Consul. 

UNITED STATES CONSULATE, 

Naples, December 19, 1885. 

SICILY. 

REPORT OF CONSUL WOODOOOK OF OATANIA. 

In this district, comprising the southeast third of Sicily, the land rises 

gradually from the sea-shore to the summit of tna. The mountain is 

a little over two miles high, and Sicily is in a semi-tropical climate. 

The slopes of A\tna, therefore, have every variety of climate from the 

semi-tropical to the frigid, according to altitude. Citrus groves make 

beautiful these slopes with their vivid green, from the sea-shore to an 

altitude of about 1,000 feet. At this higher altitude the cultivation of 

the orange and lemon is not so profitable, owing to the uncertainty of 

acrop. Heavy frosts at such an altitude are liable to injure the buds. 

The fruit, however (called montegna), is of the best quality. 

The orchards that skirt the +ea-shore bear abundantly, and seldom 
fail in producing a good crop. The fruit (called marina), is inferior 
to the mountain fruit, and both trees and fruit are more subject to dis- 
ease and pests, 
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The most desirable locality for a citrus orchard is that most distant 
from the sea and not of such an altitude as to lie within the frost line. 

PROPAGATING THE PLANT. 

There are four methods of propagating the citrus plant ; by the seed, 
by cuttings, by grafting, aud by budding. 

The seeds for planting are taken from the choicest fruit when per- 
factly ripe, and are planted in the spring in some waim sheltered spot 

from 4 to 5 inches apart. The soil should be composed of loose earth 

and well-rotted manare. The young plants should be sparingly but 
frequently watered. The plants must be transplanted to the orchard 
after the growth of a year or two. 

To propagate by cuttings, young healthy shoots that are straight are 

selected. They should be about 1 foot in length, and must be planted 
in the ground to the depth of 4 or 5 inches in a soil similar to that used 

for the seed. Care should be taken to plant the cutting upright, as it 

grew upon the tree. When the cutting becomes well rooted, and has 

had a heaithy growth of a year or two, it may be removed for final 
planting to the orchard. 

The grafting and budding methods, which are so commouly practiced, 

need not be described. Citrus plants in this part of Sicily are propa- 

gated almost entirely by the budding method. 

For the stock upon which to bud, use is made of the bitter-orange 

tree. The bitter orange is indigenous to this climate. Itis more hardy 

and less liable to disease than those that bear the choicest fruits. Its 

natural fruit has no value, but the Sicilians sometimes convert it into a 

kind of preserves. 
For the purpose of propagating the choice fruits, the bitter-orange 

plant is grown in nurseries’ from the seed. When the plant is a year 

old it is transplanted, and when it has attained a growth of about 1 inch 

in diameter (being three or four years old) it is again transplanted to 

she orchard. ; 
ORCHARD. 

The distance to be maintained between the trees in the orchard de- 

pends much upon the location and nature ofthe soil. When the locality 

is warm and the soil is naturally rich, mellow, and of easy culture, the 

distance between the trees must be greater than when the soil is hard 

and the climate colder, because the trees will grow more luxuriantly 

and form larger tops. In such a soil, for lemons the plants should be 

about 24 feet apart, and for oranges about 17 feet. When the soil is 

naturally hard and poor and the climate colder, the distance between 

the trees for lemons may be about 20 feet, and for oranges about 13 feet. 

The judgment of the horticulturist must determine this matter. 

When the bitter-orange plauts are thus transplanted to the orchard 

the tops are cut off about 4 feet above the ground. When they become 

156A. 33 
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well rooted and of healthy growth, they are budded from the choicest 

‘varieties of orange and lemon. Two buds are generally inserced in the 

stock opposite each other. 

The orchard is thoroughly cultivated, being worked over with the 

mattock and spade at least five times daring the season, commencing 

in March and ending in October. The ground when the trees are young 

does not require so thorough a cultivation. 

The plants are irrigated whenever they requireit. For this purpose 

the streams that tumble down from AStna are utilized. Where this is 

impracticable, water is elevated from wells by steam or mule power. 

Some grow vegetables between the trees, but this practice is con- 

demned by the best horticulturists. 

As to the time when the trees begin to bear a full crop mucn depends 

upon the climate, cultivation, and fertility of the soil. Generally they 

commence to bear a full crop when fifteen years old. 

As to the longevity of the citrus tree, there is here a diversity of 

opinion. I have been told by some horticulturists that the lemon and 

orange budded upon a bitter-orange stock will live and continue fruit- 

ful from one to two centuries. Doubtless they will live and continue 

to bear from fifty to one hundred years. 

Lemon trees are healthy and vigorous, bear annually on the average 

about a thousand of the fruit, and oranges about six hundred. There 

are instances in which trees have borne ten times the number specified. 

* GATHERING AND BOXING THE FRUIT. 

The time for gathering the fruit for export is here in the month of 

November. For export to so distant a country as America, the best 

and soundest fruit is generally selected. Itis plucked when not fully 

mature, and is yet of a greenish color. 
In gathering the crop great care is taken not to bruise the fruit. It 

is plucked by hand, and gently deposited in a basket that is hned with 

cloth. The stem is not removed from the fruit, but is cut off about a 

quarter of an inch from its base. 

Great care is taken in preparing the fruit for market. Each indi- 

vidual fruit is carefully cleaned of all insects, or injurious matter, with 

a sponge and cold water, and is wiped perfectly dry before boxing. The 

fruits are carefully assorted. Those that are large, plump, and healthy 

in appearance, without marks or spots upon the surface, are boxed by 

themselves, and denominated “first class.” Those whose skins bear 

any blemish or otherwise are not fine in appearance are boxed by 

themselves and denominated “ second class.” 

The boxes for the fruit are so constructed that they will hold trum 

250 to 360 of the fruit. Hach box is inspected to see that no nail or 

sliver protrndes to injure the fruit. Lt is then lined with common silk 
paper. Each individual lemon is cnvelopedin the same kind of paper 
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prior to being deposited in the box. The boxes are frequently opened, 
inspected, and all infected fruit removed. Especially is this done just 
prior to shipment. 

Laborers in citrus orchards recive as wages from 30 to 40 cents aday, 
without food being’ furnished to them. In summer they are required to 
work ten hours a day, and in winter eight hours. 
The cost per annum of cultiv ation in the best orchards per hectare 

(2.471 acres), as estimated by a practical grower, Mr. Augustus Pera- 
toner, United States vice-consul, ix on the average 650 lire ($125.45). 

DISEASES AND PESTS. 

The diseases and pests attacking the citrus trees in this part of Sicily 
are as follows: 

A disease called the “colla” (glue) sometimes (thongh not often in 
this district) affects the citrus. It is said to be caused by a sudden 

change from a high to a low temperature; this checks the exhalation 
of the tree, and the matter to be exhaled accumulates within until it 

bursts the passages and forces,its way out through tbe bark. On com- 

ing in contact with the air it condenses in dreps of a light-yellow gum. 

The only remedy for this disease is to cut off the branches infected. 

A parasitic growth of a fungus nature frequently gathers upon the 

bark of the trees. The lemon tree is more subject to this than the 

orange. It is removed after a heavy rain, or after thoroughly soaking 
the parts affected, by scraping. 

An insect called the pidocchio nero (black louse) infests the bark, 
leaves, and fruit of both the orange and Jemon; also, an insect called 

the pidocchio bianco white louse) infests in a similar manner the lemon 

tree. In appearance it is like a minute scale or scab, of oval form, and 

attaches itself with great tenacity to the bark, leaves, and fruit. This 

insect prevails to a large extent in our orchards. As a remedy, a wash 
of lime-water is used; also, water slightly tinctured with kerosene. 

The fruit of both orange and lemon is sometimes injured by an insect 

called the fly. It makes its appearance in the beginning of summer, 

and commences its devastation by stinging the fruit and depositing 

therein itseggs. These eggs develop into grubs, which destroy the fruit. 
When the fly first appears the fruit on the tree should be frequently 

washed. The water should be applied with a sponge. Some slightly 

tincture the water with kerosene or soda. Fumigating the trees with 

the smoke of sulphur has also been tried. No remedy has yet been dis- 

covered that effectually destroys the noxious pests. Good ventilation, 

thorough culture, and plenty of sunlight are the best preventives. 

¥ EXPORTS TO UNITED STATES. 

In the export of citrus fruits from Catania to the United States dur- 

ing the past three years there has been a gradual decline. This is prob- 
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ably owing to the decline in prices. There were exported from Catania 

to the United States of lemons and citrons— 

Years. Boxes. Value. 

1882) cies 2uishone detain: soso teatarexsaracesede covries vee leuntacessepsncentee dence 241,107 | $441, 227.72 
WBBSY corsa sisi sine cicint seca esedees meiuesbinsisemosmedaceiseuade as aamieeceeua ee ees 228, 857 | 324, 284. 84 
WBS oisicrerojesosssietienccarereiateeaare-eereneamnenien seis Sere ac Sw Sena enive cement ane celeeeliies cece ted! 168,575 | 391, 068.20 

ALBERT WOODCOCK, 

Consul. 

UNITED STATES CONSULATE, 

Catania, November 25, 1885. 

CUBA. 

REPORT OF CONSUL PIERCE OF MATANZAS. 

In the district of Matanzas the citron, though not indigenous to Cuba, 

is to some extent cultivated here, but not as an article of commerce. 

Scearcely any attention is paid to its cultivation, and, like a great many 

other useful products, it is almost entirely neglected, owing to the prior 

preference for the staple product, which up to this day is the sugar- 
cane. 

It may be surprising that an article so universally growing in the 

island should not appear as an article of export, but to one well and 
thoroughly informed as to the tendency of the agricultural class here it 
is not surprising. Nearly every farm-bouse garden or plantation has 
a few citron trees growing. The soil is eminently adapted to its culti- 
vation, and, in the production of it, it is flourishing and florescent, but 
as small cultivations have been entirely abandoned in preference to the 
sugar-cane, there has been neither foreign exportation nor an interior 
commerce in the article—at least iu this district. 

The citron is used to a limited extent here as a tonic and for pre- 
serves. In its use as a tonic or a medicinal article only the outside 
bark or peelis used. The interior is used as arefreshment.and for pre- 
serves. 

The citron is grown on abush about three yards high. From the time 
of planting, in about two years, fruit may be expected. 

It will grow in any ground, but rich earth is naturally preferable. 
As the fruit has never been attentively cultivated here, it is almost im- 
possible to digest the many opinions given by the isolated cyltivators 
who have given it any attention; but I have given what I deem 2 fair 
synopsis of the various data obtained, and will add that it is deemed 
and classified as hardy as the orange. 
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Propogation may be done by planting the seeds (but production is 
later in this way), or by cutting, or, as in the case of the banyan tree, 

_ by intertwining branches which readily take root. 

FRANK H. Pierce, 

Consul. 
United StTaTEs ConsuULATE, 

Matanzas, November 17, 1885. 

MADEIRA. 

Acting Consul J. Hutchinson writes from Funchal under date Decem- 
ber 3, 1883— 

The cultivation of the fruit on the island is on so small a scale that it 
is impossible to obtain any definite information. There are a few trees 
in two or three districts, on the lands of small holders who never think 
of making any calculation as to the cost of culture, yield, or profits. 

The fruit is sent into town in small parcels for sale to the shippers. 

The present prices range from $1 to $2 per hundred, according to size. 

The buyer places the fruit in a cask with sea water for shipment. It 

all goes to London, the average annual shipment being about 50 casks 
of 1,000 citrons each. 

MEXICO. 

Consul James Viosca, of La Paz, Mexico, reports, under date Novem- 

ber 24, 1885, that, while the citron has never attained a commercial 

importance in Lower California, the tree thrives luxuriantly, bearing 

yearly an abundant crop of very deliciously-flavored fruit, weighing 

from 1 to 5 pounds each, thus proving the fitness of the soil did a 

market exist for the produce. A small quantity of the green or seasoned 

fruit is yearly exported to the ports of Mazatlan and San Blas, for 

domestic uses in making sweet preserves, or what is known as fruta 

enbuelta en azucar. Otherwise it has no commercial importance. 

FRUIT-TREE CULTURE IN COGNAC.* 

REPORT BY CONSUL EARLE. : 

[Republished from Consular Reports No. 108.] 

There seems to be several reasons for dwarfing fruit-trees, distort- 

ing them ont of their usual shapes, and planting them in queer and 

unusual places and positions. These reasons may be stated, according 

to my observations, as follows : 

(1) For economy of space. 

* As carried on in the Billardine, a garden near Cognac, belonging to Mr. Hennesy. 
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(2) For protection against weather. 

(3) For facility of making medical applications when the tree shows 

signs of disease. 

(4) The facility with which the ripening of the fruit may be acceler- 

ated or forced. 

(5) For ornament. 

Let us glance a moment at these various objects, and how they are 

accomplished. 

(1) Economy of space. 

The great bulk of the land holdings here are small—very many of 

them very small—and as grapes for brandy making was the great, the 

all-absorbing crop, every rood of available land was concentrated to that 

to the exclusion of everything else whatever. And after the prosperity 

of the country was gone, through the death of the vines by the phyl- 

loxera, the farmer required all his land for food crops to support his 

family. So in both cases, avarice and poverty, the fruit tree, a luxury, 

had to take the wall 
Again, in close built quarters in town there was naturally no space 

for fruit or vines. There is almost always a court-yard, however, and 

along the walls of this the thrifty Frenchman has strung his fruit trees. 

On the outside he takes up a flag-stone from the pavement of the side- 

walk, prepares a place, plants a vine, and replaces the stone so as to 

conform to the new conditions. The vine grows, its stem is supported 

against the wall to a height, say, of from 10 to 12 feet, when it is trained 

out laterally between the upper and lower windows on a sort of a horse- 

rack shaped frame of iron rods. Thus it forms a beautiful ornament to 

the dead white house front and furnishes many a welcome cluster of 

juicy grapes to the breakfast table at no cost. 

(2) Protection against the weather. 

This is by no means a rigorous climate, measured by New York stan- 

dards, although by reference to a map it may be seen that Cognac is 

about the latitude of Montreal, Canada. The Gulf-stream has so modi- 

fied the climate, however, that the ‘ winter isotherm,” so to speak, 

would fall about Macon, Ga., Montgomery, Ala., or Columbus, Miss. 

It was not colder here last winter—an average season—than in any of 

the three southern cities. But, remembering the latitude, it will be seen 
that the shortest winter days are only about eight hours long, and after 

that the long, cold night. Then the wind blows chill and cold, piercing 

even to the joints, and on still nights the frost lies like snow on the 

ground. <As to snow itself, other than as a feathery shower, melting 

almost as soon as it falls, itis rare. So with sleet—that sleet which 

even in the far south thickly glazes all out-doors, from leaf, twig, and 
stem of tree and plant to roof of house and bed of road—here it is al- 

most unknown, Still, as this climate is ill adapted to such delicate 

fruits as peaches, apricots, etc., some sort of artificial protection against 

cold and frost is necessary for them, and they obtain the best protection 
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from the wall itself. The body of the wall protects against the wind 
aud driving cold, and the screens and sheds, which can be readily 
adapted to the wall, against frost and snow. These screens are made 
thus: The walls are almost invariably capped with a coping or fluted 
tiles projecting several inches; under the little shed thus formed a 
slanting frame of iron rods and wires is adapted, supported below by 
braces of the same metal. Upon this frame and overhanging the trees 
is placed a blanket of straw made by the gardener himself at a nominal 
cost; if this is not enough, it is very easy to hang similar mats of straw 
or old rugs, ete., against the wall and in front of the trees. 

(3) For the facility of making medical applications to the tree when 
it shows signs of disease. 

The trees here are subject tomany ailments, some affecting the present 
or prospective crop of fruit only, and others touching the life of the 
tree itself French horticultural therapeutics seems to limit itself to a 

solution of sulphate of copper and quicklime (tke bouillie bordelaise), or 

a solution of sulphate of copper and aqua ammonia (the eau celeste). 

The solutions are applied by means cof a spray apparatus, or an atom- 

izer, and when the tree is fairly spread out against the wall, as in the 

methods of cultivation now under consiceration, these applications are 
a very simple matter. 

(4) The facility with which the ripening of the fruit may be acceler. 

ated or forced. 

From what has been said under the second heading it needs no further 

argument to show how the early heat of the sun may be utilized for the 

ripening of the fruit and what measures should be taken to protect the 

tree and its fruit against sudden lowerings cf the temperature in the 

late spring. Suffice it to say that the thrifty gardener, by making use 
of the means above indicated, can get his apricots early into market 

when they bring him 5 to 6 cents apiece. | 
Lastly, for ornament. All the gardens here are surrounded by high 

stone walls, and, of course, no gardener of taste or feeling could permit 

his wall to remain white, bare, and naked. Hence many of the designs 

used are merely to hide the nakeduess of the wall. They have but little 

practical utility so far as bearing fruit is concerned, and are maintained 

in the forms in which they are drawn with infinite difficulty. Some- 
times, after several years of careful management, the tree is gotten into 

the desired elaborate form, when suddenly, to the great disgust of all 

concerned, half of it dies and its symmetrical beauty is gone. 
With this style of tree culture, however, I have but little sympathy, 

since it is much easier to get vigorous, hardy trees, bearing fi uit, whose 

forms are more graceful to my eye than those intended merely for orna- 

ment. 

So much, then, for the raison @etre of this method of tree culture. 

Let us glance now at how tbe results are obtained. 

(1) The first requisite is, of course, the wall. This should be from 9 



910 FRUIT CULTURE IN FOREIGN COUNTRIES. 

to 12 feet high, depending on the size of the garden or inelosed space. 

It should be covered with some sort of slightly projecting coping, as 

tiles or slate, and should be of sufficient thickness to insure its stability. 

Here, where the whole soil is nearly underlaid with soft chalk stone, 

the cost of the wall is a mere trifle—the trench for the foundation and 

that for the trees furnish nearly enough stone for the purpose. 

(2) After the wall is built some sort of trellis should be attached to 
it upon which to tie and train the trees. The poorer gardeners employ 

a plain wooden diamond-shaped trellis, made of slats nailed against 

the wall. The walls of the best gardens, however, are provided with 

trellises of iron wire, and each strand is furnished here and there with 

thumb-screw swivels so that they may.be drawn taut when required. 

This is much the neater, more desirable, and, in the long run, more 

economical system. 

(3) A trench should be dug at some slight distance from the wall for 

the reception of the new plantation. The distance from the wall and 

the dimensions of the treneh will depend on the height of the wall as 

regulating the height of the tree and the kind of fruit-tree to be planted, 

say, ordinarily, 1$ feet from the wall and 2 feet deep by 3 or éven 25 

feet wide, This trench should now be filled with carefully prepared 
upper soil, or loam, mixed with a suitable quantity of stable manure. 

The tree, or vine, is now planted, in the month of November or Febru- 

ary, with the stem slanted through the side of the trench and towards 

the wall, and, its first bent being given it, attached to the trellis. 

Here let me stop a moment to say that the consensus of opinion 

among gardeners here seemed tu be decidedly in favor of seedling trees 

in preference to budded or grafted stocks. Of course, if a bough can 

not be gotten where it is desired to have it by natural means, that is, 
if a wood bud can not be found at a point where a limb is required, 

this want may be supplied by a bud artificially introduced, or by a graft. 

Still, the French gardener prefers to deal with a seedling in the first 

instance, holding that it is easier to give it the desired shape, and that 

the buds for the production of lateral and other boughs may be more 

certainly counted on than is the case with grafted or budded stocks. 

Having now arranged the preliminaries it becomes a question of what 
shape shall be given to the trees. For my own part, 1 much prefer the 
rather simpler forms, say the U forms and their modilicatious, or the 
candelabra forms. The best of all the forms, however, both as to beauty 
and utility, [regard the palm-shape and its modifications. There are 
other very good shapes, the names of which I have been unable to get. 
My distinct preference, also, is for the forms which have vertical or ob- 
lique branches, for these reasons: The sap of a tree has always a tend- 
ency to mount, and under ordinary conditions the best fruit will be 
found on the ends of the branches or the periphery of the tree. There- 
fore, the oblique forms follow more Nearly untrammeled nature, and 
thus yield better general results, As a proof of the foregoing may be 
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cited this fact: [fa horizontal form is sought after, and one sidc of the 

tree (that is, the boughs forming one side) develops at the expense of 
the other, or if any one bough on the one side is weaker and smaller 
than the corresponding branch on the other, the condition is easily 

remedied by bending the overdeveloped branch downwards or the atro- 

phied branch temporarily upwards. In either case the sap quits the 

dependent for the elevated branch, and soon they are brought to an 

equal development, when the restraints may be removed. Whatever 

form is selected, however, the trunk of the tree should not be allowed 

to grow higher than 12 or 15 inches. At this height it should be made 

to branch or bifurcate, and the branches then arranged in such forms 

as may be desired. I can not here go into the various methods of prun- 
ing and training. These will vary, naturally, with the sorts of trees 

with which we have to deal. Suffice us to say that all redundant 

growths are to be cut away, and even the bearing branches pinched 

back from time to time as the exigencies of the tree and its crop require. 

One word as to the results obtained here by this method of fruit-tree 

culture. In my judgment it is the only system practicable in this 

climate, but with the protection which the trees thus obtain even 

peaches and apricots do fairly well. I have counted, for example, a 

hunared well-formed, beautifully colored peaches on a single U-shaped 

tree wherevf the stem was no larger than my wrist. 
EDWARD P. EARLE, 

Consul. 

UNITED STATES CONSULATE, 

Cognac, August 21, 1889. 

FRUIT CULTURE IN MENTONE. 

REPORT BY CONSULAR AGENT VIALE, OF MENTONE; TRANSLATED BY CONSUL 

WILSON, OF NICE. 

[Republished from Consular Reports No. 54.] 

Two promontories of the Maritime Alps, Cape Martin and Cape Mar- 

tola, descending to the Lear, form in the Mediterranean, at the gates 

of Italy, the beautiful gulf which the ancient geographers called Sinus 

Pacis. From the midst of the semicircle, protected from the winds of 

the north, the east, and the west, another promontory advances, less 

important, which finishes in low hills at the edge of the sea. In this 

delicious corner of the world was formerly found a little village, sur- 

rounded by olive and lemon trees, which were reflected in the azure sea 

—this was Mentone. 

One day some travelers, wandering on the Corniché road, perceived 

its picturesque situation and learned of its mild climate. It required 

but few years to bring to it renown, and the little village has become 
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«town, where the valetudinarian and the chilly people from all the 
countries of the world meet during the winter season. During the 

season of 1882~83, 2,500 families from a distance came to warm them- 

selves under our sun. There were 87 American families, making about 

350 individuals. The reports of subsequent years will doubtless show 

an increase. 

Mentone and its environs was the ancient station “ Lumone” of the 

Roman road of Julia Augusta. In this small territory are cultivated 
the lemon, the vine, and some fruit trees. 

THE LEMON. 

The lemon tree is propagated by sowing the seed. Generally itis pref: 

erable to sow the seed of the bitter orange, and graft the lemon on the 

plant when it shall have acquired a certain strength. It requires about 

ten years’ growth to obtain a productive tree. The lemon is cultivated 

on the plain, and on the sides of the hills, or wherever it can be irri 

gated. For this culture, as well as that of the olive and the vine, the 

hills are terraced with stone walls. One are (4 square rods) of ground 

contains ten lemon trees. 

According to the strength of the tree it yields during the year from 

100 to 500 lemons, ard even more. The tree requires much care. It 

must be manured. For this they use the common farm mauure, the 

scraping and refuse of horn, and old woolen rags. 

In summer the trees must be watered at least every two days; must 

be dug about in winter, and the soil loosened every year. The lemou 

tree ilowers all the year, and the fruit is gathered every day. 

The harvest is divided into three grand epochs. The first and second 

blossoms, produced by the flowers of spring, are harvested from Noveu- 

ber to February and March. Then follows the Granétte (second grade) 

harvested from March to September, at which time the Verdamie (third 
grade) begins to ripen. 

In a good season the harvest amounts to 30,000,000 lemons. 

The culture ot the lemon is diminishing for two reasons: First, because 

much of the land is now being occupied by hotels and villas; and second, 

the workmen have become scarce and the price of labor high, so that 
the culture has become unremunerative. 

The lemons from Mentone, though not so fine as these of Messina, 
were formerly much preferred for exportation during the months of 
March and April because they could be seut fresh from the trees, while 
those from Messina, having been harvested in the previous November 
(their harvest is but once a year) were already five months in boxes. 
One can scarcely form an idea of the care necessary in picking and 

handling the lemons and iu packing them for exportation. Formerly 
one-half the population of Mentone were thus employed. 

The merchants had their chosen laborers of much experience to gather 
the fruit, make the boxes, and do the packTug. 



VRUIT CULTURE IN MENTONE. 913 

Since this pretty village has become a winter resort, the habits of 
the villagers, in respect of their work and their wages, have changed 
greatly. The picturesque capellina which shaded the face of the young 
Mentonaise has been replaced by fashionable hats, veils, and parasols 
from Paris. The young men have become valets, chefs de cuisine, wait- 
ers, etc., and thus the cultivation of the lemon is left to strange aud 
ignorant laborers. 

This has lost to Mentone its export to the United . States, for fruit 
badly gathered or poorly packed arrives at its destination in a pitiable 
state. 

The first choice lemons are usually sent to the North and to America; 
the second quality are used in France and Italy. The first quality are 
those having no blemish, are large and fine, and not too ripe to stand 
the long voyage. 

The lemon and orange trees are subject to divers maladies: 
La Morfea.—A sort of louse which eats the rind of the fruit, and also 

covers the tree in its worst stages with a disgusting white mildew. 
When this malady attacks a garden the trees are unproductive for 
years. : 

La Fumie is another malady, which turns the branches and leaves of 
the tree as black as though they came from a chimney. 

For some time past they complain of a little worm which attacks the 
center of the flower, eating the pistils. : 

Hail will also destroy the fruit, but happily this rarely occurs in 
Mentone. 

The changes of weather, such as a prolonged spell of damp weather, 
predispose the fruit to certain maladies which may develop in the 
packed fruit if not well guarded by an experienced packer, and even 
with the best care in choice of fruit and packing the fruit of certain 
years is more likely to spoil and rot. 

The exportation of lemons to the United States, as taken from the 
books of the agency, has been as follows: 

Year. Invoices. Cases. 

51 42, 016 
70 48, 710 
12 15, 612 
29 47, 339 
17 15, 909 
3 4, 059 

13 10, 726 

“None. | None. 

Cases packed for the United States contain 360 lemons. 

THE ORANGE TREE. 

The oranges of Mentone have but little commercial value. The trees 

ornament and perfume the gardens and furnish a passable fruit for the 

table. Very few, if any, are sent away. 
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The culture is much the same as that of the lemon tree. Jt flowers 

but once a year, i the spring, and the fruit is perfected about every 

other year. It resists the cold better than the lemon tree. It flourishes 

at Nice and Cannes, where the lemon does not grow successfully. 

THE GRAPE VINE. 

The grape loves the hills. It prospers at séme distance from the sea 

and 200 or 300 meters from its level. All land seems to agree with it, 

but especially that which is stony. 
The vine is propagated by branches or shoots, having 6 or 7 buds, 

and about 50 to 60 centimeters long, which are buried in the ground 

with the aid of a piece of iron, leaving only one bud, or eye, out. 

Before planting the vines the land is dug up about 1 meter in depth, 

the vines are planted from 80 centimeters to 1 meter distance, and 14 

meters is better. 
At the end of four years the vines commence to produce. A vine in 

good condition, well cared for, ought to produce at least 1 kilo of 

grapes for each stock. At the third year they commence to tie up the 

loose branches to stakes,or trellises. The vines are manured with 

woolen rags, bone shavings, and stable manure. 

The soil must be worked two or three times per year, for the vine will 

permit no other to partake at her table. It must be white and light, into 

which the vine roots may push at will and receive all the nourishment 

possible. 
The pruning is done in January and February, and two or three times 

a year the straggling and useless branches are trimmed off to prevent 

the sap being wasted on branches not destined to bear fruit. The best 

means of pruning is to leave one large branch at the bottom of the vine 

with two buds, or eyes, only, which will produce two new branches for 

the next year, and to leave at the top of the vine a fine branch with 

several eyes. Every eye will produce a branch with at least one bunch 

of grapes; and the year following, this branch will be cut away to per- 

torm the same operation with the two new branches which will have 

been left at the bottom of the vine. 

The vines are never watered, as that would injure the quality of the 
wine. 

The country of Mentoue produces scarcely enough wine for a month's 

use. Italy aud the center of France furnish the rest. 

The wine of Mentone is somewhat strong and heady. We class it 

between the wines of Burgundy and Spain. It is the type Waruverno. 

The grapes are sweet-black, with round seeds. 
Other varieties are the Varlentin, the Rossese, the Salerno, and the 

Tobacco; but all are in such small quantities that they are mixed in the 
cellars and are known only as a Marurerno. 

Latterly some proprietors have brought slips from Alicante. The 
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wine, in small quantities, is good, and is distinguished from the Maru- 
verno. 

The maladies which attack the vine are the oidium and phylloxera. 
The first shrivels the leaves, destroys the grapes, and puts the vine in 

danger. Happily the flour of sulphur is a sufficient remedy. The sec- 

ond, much more terrible, are microscopic worms attacking and covering 

the roots of the vine. Its ravages have extended more or less over all 

France. Happily Mentone has thus far escaped, though the scourge 

has appeared within the department. 

THE OLIVE TREE. 

The olive trees of Mentone are several centuries old; they are said to 

have been planted in the twelfth century by the Crusaders. 
They are propagated by means of young plants which are detached 

from the parent tree with some roots. This is the theory. Actually 

none are propagated in late years. The same reasons mentioned 

as affecting the lemon, to which must be added the slow growth of the 

olive, have conspired to turn trade into other channels, and the propa- 

gation of the olive tree has nearly céased. 

Ten or twelve years are necessary for the growth of a small tree 

commencing to yield fruit. The life-time of a man, fifty or sixty years, 

or even a hundred, is necessary for a full-grown tree. They grow in 

the plain and on the bills. 
A full-grown tree in a good season will yield 60 to 80 liters of oil. 

One can never have two good harvests in two consecutive years; for- 

tunate if you have one. A fruit which remains a year on the tree is 

subject to many dangers. Sometimes the early heat burns the flower, 

or the wind blows it or the fruit off the tree; a prolonged rain prevents 

the gathering, or destroys the fallen fruit, or the dryness of the season 

may blight it, ete. 

But the greatest enemy of the olive is the worm. Myriads of small 

flies (Musca oleavia) sting the olives and deposit their eggs, which in a 

short time attack the pulp of the fruit. These worms go around the 

fruit and then go out in the form of anew fly. These in turn attack 

the remaining olives, so that the entire harvest can be destroyed in less 

than a month. 

The ground must be worked once a year; useless or dead branches 

lopped off every two or three years. 

The olive is never watered here, as water is almost always scarce and 

sometimes insufficient for the lemon trees. 

The olive oil of Mentone and its neighborhood is good, and is used 

here and sent to other parts of Franse. 

Including the surrounding country, the product of a very good sea- 

son has been from 15,000,000 to 20,000,000 quintals of oil (a quintal is 

100 kilograms; a kilogram is 2.20469 pounds avoirdupois). The olive 

tree flowers in March and April. The fruit is gathered from Novem- 
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ber to April. The best oil is made from that gathered in March and 

April when the fruit is most mature. 

MISCELLANEOUS FRUIIS. 

The fig, the peach, and the plum are grown in Mentone, but only for 

home consumption and in small quantities. They have no place in 

commerce. 
PERFUMERY. 

Perfumery is made from the lemon and orange rinds and from the 

leaves of the bitter orange; but there is only one establishment, and 

its exports are principally to Germany and Russia. 
N. VIALE, 

Consular Agent. 
UNITED STATES CONSULAR AGENCY, 

Mentone, April 1, 1885. 

FRUIT CULTURE IN ZANTE. 

REPORT BY CONSULAR AGENT OROWE. 

(Republished from Consular Reports No. 44.] 

In accordance with the instructions contained in the cireular ad- 

dressed by the Department to’this agency, in date of December 4, 1883, 

requesting information on the fruit culture of this island, I have the 

honor to furnish the following particulurs, derived partly from personal 

observation during my long residence in Greece, and partly from data 

kindly imparted to me by some of the best and most practical cul- 

tivators. 

CURRANT-GRAPE VINEYARDS. 

Raisins, such as are generally kuown by this term, are not prepared 

here, though many varieties of the grape grow in profusion in this isl- 

aud. The currant-grape was originally imported here by refugees from 

Corinth in the year 1530 A. D. Itis asmall, purple grape, free from 

seeds, and now forms the staple production of this island, the adjacent 
island of Cephalonia, the Morea (Peloponnesus), and is also cultivated 

to a certain extent near Missolonghi, Lepanto, and the islands of Ithaca 
and Santa Maura. 

The position of these vineyards is mostly on the plains bordering the 

sea-coast ; the foot of a wooded bill, the deposits from which enrich the 

soil below it, with asunny aspect and good circulation of air, is con- 

sidered the best position. Although many vineyards extend right down 

to the sea, the plants withiu 500 or 1,000 yards of it are liable to sutter. 

Sea fogs and mists are not considered injurious. Thesmildew (Oidium 
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tuckeri) which first appeared amongst the vines in 1852, is most effica- 
ciously combated by sprinkling finely-powdered sulphur (imported from 
Sicily) over the shoots and leaves, say, just before the flowering, and if 
required to be repeated, at intervals before the ripening of the fruit, it 
is either applied with a small perforated hand dredger or by means of 
a bellows with a recipient made of tin attached to it which contains the 
sulphur; the latter is more generally in use. 

The mode of pruning, in principle, is much the same every where, but 
the height of the stem, and other peculiarities in the form given to the 
plant, is somewhat different here to what it is in the Morea. 

The best results are mostly obtained on a rich, light soil, with an ad- 

mixture of sand in it; but itis a singular fact with the currant-grape 

that, however carefully it may be cultivated, it will not give the same 

results as to size of berry, color, saccharine substance, or aroma in all 

districts. Jor instance, the Zante currants (as indeed all the island 
currants) are much smaller in the berry than those produced on the 

mainland, but they have more aroma and sweetness than perhaps any 

other currants grown. Then, again, commencing from the top of the 

Gulf of Corinth, southward all along the sea coast of the Morea, right 

down to Calamata, in Messenia, the quality gradually deteriorates ; thus 

Corinth, Fostizza, and Patras, all within the galf, producing the first 

quality, then Gastouni and Pirgos, in Elis; after this, Hiliatra and 

Gargaliano, in Trifyllia, and finally the produce of Pylia and Messenia. 

To a connoisseur there is a marked difference in the average quality of 

these various grades ; the market value confirms this. 

Whereas Gulf, Vostizza, or Patras may be worth 25s. per hundred- 

weight, Calamata or Pylos would not fetch over 15s. or 16s. per hundred- 

weight, the redeeming point for the grower being that in the southern 

districts the vines are more prolific, frequently doubling the production 

of other vineyards. 

The best results, as mentioned above, are generally obtained at the 

foot. of the hills; but this is not always the case. The great point is 

that no trees of any kind be planted in a vineyard; that it should get 

plenty of sun, and that the air should circulate freely in it. Some- 

times during its infancy a vineyard is planted with tomatoes, melons, 

and such like; but this is strongly deprecated by all good cultivators 

as tending to weaken the soil, and if planted at all, it should be done 

sparsely. . 
Planting and cultivation.—Cuttings which have beeu buried since 

January are planted out in March, if the soil is dry enough, at a dis- 

tance of about 4 feet from each other, and should commence bearing in 

the third or fourth year, but the seventh or eighth is reached before 

full bearing. I have seen plants over 100 years old, but they naturally 

produce very little; if carefully attended to, a vineyard should continue 

to be fruitful up to the fiftieth year, though the system of “ ring-cut- 

ting” or making an incision all round the stem or principal branches 
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has tended to weaken the plants, aid in poor soils they have to be re- 

newed every thirty or forty years. 

The incision is made after the fruit has set, to keep the sap up and 

produce a larger berry, or what is known in commerce as “ bold fruit,” 

and as this is in vogue in most consuming markets, by far the greater 

portion of the crop is thus treated, the result being that the keeping 

properties of the fruit are sacrificed to the fashion of trade. 

Irrigation —There is no system of artificial irrigation, but ifthe wiuter 

has been a dry one every means are resorted to to try and irrigate as 

best one can. 
Yield.—The yield, value, and cost of the crop per acre varies according 

to the soil, cultivation, and other circumstances. The wages of laborers 

are an important item ; as a rule they are much lower iu the islands than 
on the main-land ; here 50 cents per diem is cousidered high, whereas in 

the Morea it sometimes exceeds 75 cents and even $1 per diem. A good 

average in this island is 260 pounds net fruit per “ axinari,” or 2,083$ 

pounds per acre, since 84 “‘axinarias” form an acre; the average value 

of late years has been $62.40 per acre; the cost of the crop as faras 
cultivation goes, from beginning to end, including sulphuring (about 80 

pounds per acre being under ordinary circumstances consumed), is $22 

per acre. The cost of a good vineyard would be about $450 per acre. 

This island’s annual yield of currants is now, on an average, nearly 

7,000 tons, the acreage under cultivation being over 10,000 acres, but 

this is going on increasing, as many fine olive groves are being rooted 

up to make room for the currant plant. 

I hope I may prove a false prophet, but this tendency to trust all one’s 

eggs in one basket, [ fear, will in the end prove disastrous to the interests 

of this beautifulislaod, where the olive flourishes, and the produce can 

be collected without much expense, and showing a value, one year with 

another, of over $300,000, and this whilst large tracts of virgin soil in 

the Morea are annually being brought under cultivation, threatening 

before very long to bring the total production of currants in excess of 

the requirements of the world, especially if the condition of the vine- 

yards in France improves since, owing to the ravages of the phylloxera 

in that country, some 30,000 tons of dried currants have in recent years 

been annually imported direct, or via other countries, for wine-making 
purposes. 

The annual total production of currants of late has exceeded 120,000 

tons—indeed, had not rain damaged a considerable portion of this last 

year’s crop the yield would have been over 130,000 tons—and the pro- 

duction could be increased to an almost unlimited extent should an 
unforeseen demand require it. 

The old English firm of Barff & Co., established in this trade since 
the early part of this century, gives a table showing the production and 

distribution of the whole eurrant erop from 1820 to 1883, of which 1 
inclose a copy, 
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WINE GRAPES. 

Besides the “currant” grape, there are probably sixty or seventy 
varieties of the grape grown in this island, of which only some seven or 
eight are cultivated for making wine, the remainder being for eating pur- 
poses; amongst the latter, one occasionally meets with a very luscious 
black American grape (the Susquehanna, I believe), known here as the 
‘“ Tsabella,” in favor something between a strawberry and araspberry ; 
a peculiar feature about it is, that the “oidium,” or mildew disease, 
has no effect upon it, and consequently sulphuring is dispensed with, 
although often grown in the midst of a vineyard of other grapes subject 
to the disease; the conclusion iy that its resistance is owing to its 
belonging to a much younger stock, and is consequently hardier. 

The vineyards producing the best wines are mostly on hill-side, with 

sunny aspect, or on light shallow and rather stony soil. I have beard 
of grapes grown in a soil entirely of sand, near the sea, producing excel- 

lent wine, though the yield is small. A very superior quality of both 

white and red wine is made here, resembling the best full-bodied Sicil- 

ian, and in the cellars of careful viticulturists a capital imitation of 

Sherry, and even Port, is to be occasionally met with. 
Mode of cultivation.—The cultivation of both the curraut and wine 

grape is very similar to the French method, only that the system of low 

cultivation prevails, no plant exceeding 4 feet in height; only eating 

grapes, especially winter species, are trailed up. 

Owing to the difference of climate the various processes are somewhat 

earlier in these latitudes than in France, and the currant has the atten- 

tion of the grower before the other vines. The fruit of the former is 

ready the latter part of July or beginning of August, when the bunches 

are gathered and laid out on carefully prepared drying grounds which 

have been previously besmeared with a coating of cow’s dung liquified 

in water, or in wooden trays, and remain exposed for eight, ten, or more 

days, according to the power of the sun’s rays. They are then cleared 

by alight twig-broom from the stalks, heaped together for about twenty- 

four hours, and finally passed through a winnowing machine, and are 

then ready for market. 

The vintage of the wine grape commences the latter part of Septem- 

ber. If an extra sweet wine is required the grapes are exposed to the 

sun for three or four days after being gathered, before they are pressed 

out. 
ORANGES AND LEMONS. 

There are many varieties of both, including the egg-shaped, the blood, 

the mandarin or tangerine orange, aud splendid lemons, some without 

pips, the bergamot, etc.; in fact, I should say that they are as fine as 

those of any country. Trees begin to bear fairly well after the sixth or 

seventh year, and may remain fraitfal upwards of one hundred years: 

Mach depends upon the soil and care bestowed upon them. They are 

reared fro:n seedlings, grafts, aud buddings. 

1564 ——34 



920 FRUIT CULTURE IN FOREIGN COUNTRIES. 

Budding is preferred to grafting. Auother method pursued here is to 

cuta healthy, smooth branch of about 1} inches in diameter into lengths 

of about J foot; they are then buried in the ground in January ata 

depth of rather over a foot, and in the following April are planted out, 

slightly inclining, leaving only an inch or so above the surface. Another 

plan is clasping a pot or box round a young branch of a-tree, keeping 

it well filled with earth, and after the third year, when it will have 

formed strong roots, severing it from the parent stem, and planting it in 

January or February. . . 

As a rule the trees here have not been troubled with any serious 

malady. Although in some parts of Greece, uvtavly in Poros, whole 

orchards have gradually dried up, no remedy has so far been discovered. 

The trees are planted 15 to 18 feet apart. Here the orchards succeed 

best in a sheltered part of the plain or valley, at some distance from 

the sea; the best results are on a light, sandy soil, though on some rich 

boggy soil I have seen some marvelous specimens of both orange and 

lemon. The best orchards, as a rule, are at least a mile away from the 

sea, 

In very hot weather the trees are irrigated at night from wells or cis- 

terns, but there is no regular system in use, aad in certain localities it 

is not necessary. The ground is dug thrice a year, in March, May, and 

October. Very little pruning is required beyond keeping the trees in 

good shape, and free from dead twigs or branches. Manure is laid on 

every two or three years if the soil is poor. No crops are grown under 

the trees in properly cultivated orchards, and only the peach tree is in 

some orchards planted, as it does not last many years, and the soil is 
not weakened by it. 

A first-class orchard yields about $400 per acre annually, expenses 
being about $35, including manure. 

OLIVES. 

There are two varieties here, the indigenous anda variety introduced 

from Corone, in Messenia; the latter is the most prolific. Both beara 
small, greenish-black fruit. 

Process of cultivation much the same as the orange tree. The ground 

is plowed regularly twice a year, in March and December, and every 

fourth year during the summer manure is sown, resulting in a crop of 
hay in the following spring. 

The Queen olive is not prodneed here. 

The trees come into full bearing after the twentieth year. There are 
fruitful trees several centuries old. The average annual vield per acre 
of mature trees is 33 gallons of liquid oil; 525 pounds’ weight of olives 
vield 4 gallons of oil ; much depends upon the quality ef the soil and 
the season. 

The trees are planted about 20 to 24 feet apart. Olives intended for 
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pickling are picked when they are barely ripe, but these are few and ouly 
for local wants. 

The olives for oil-making are picked, or rather knocked, off the trees 
when ripe. The process of preparing them for table use is simply salt- 
ing them, putting them in oil or vinegar ; in the latter case they are 
generally slit on the sides. The process for extracting oil is very prim- 
itive. The olives are generally crushed between millstones, the upper 
stove being turned by a horse. Another process is to put the olives 
between goat-hair sacks, throw boiling water over them, and then press 
them as one would grapes. Such oil is never good. The peasantry fre- 
quently keep a portion of their crops of olives for a couple of years with- 

out crushing them. To do this they are thoroughly sprinkled with salt, 
and simply left in a corner of their room. It is said that they do not 

lose either in weight or liquid, but such oil when extracted is liable to be 

rancid. The process of knocking off the fruit with sticks is much to be 

deprecated, since many fine shoots are thus destroyed. 
Valley, hill-side, or table-laud are all adapted to olive trees. Much 

depends on the nature of the soil. A hard clay is bad. The best oil 

is from trees grown on a stony hill-side, but the yield is small. 

There is no system of artificial irrigation, but copious rain-falls in 

winter are indispensable to insure a good crop; even then the olive 

seldom bears a full one except every second year. 

Orchards come right down to the sea-coast. The olive requires plenty - 

of air, and a high wind is indispensable to insure the proper setting of 

the fruit. Close, sultry weather during the flowering prevents the 
flower from falling, and a worm is then generated. Of late years many 

orchards have been attacked by blight, which causes inuch of the fruit 

to drop off when approaching maturity. The cause is unknown, and on 

remedy found so far to combat it. 

The cost of cultivation is not over $12 to $14 per acre, and $6 to $8 

more for collecting the fruit, cost of manure not included. As a rule 

the proprietor of an orchard is satisfied with the benefit derived from 
the manure, and the person who provides it has the hay in return. 

No meteorological observations are taken here. I am indebted to 

Mr. W. G. Foster, superintendent of the Eastern Telegraph Company, 

for the inclosed table showing the temperature during the summers of 

1882 and 1883. 
FIGS. 

No figs of commerce are grown here. Four or five varieties are pro- 

duced in abundance, both green and black, but they are eaten fresh, 
the large orchards bearing fruit after the middle of May and all June. 

A smaller and sweeter fig ripens in August and September, but these 

are not grown in orchards, only a tree here and there in gardens. 

The cultivation resembles that of the orange and lemon, only that 

less attention is bestowed on the orchards, and crops of beans and such 
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like are frequently grown under the trees. If figs are grown on a rich 

soil they are liable to suffer from worm disease. 
No figs are dried in this island; an attempt was once made, but it 

did not succeed. The only part of Greece where figs are cured is at Cala- 

mata, in Messenia, but they are very inferior to the Smyrna fig ; they are 

principally exported to Southern Russia or to Trieste, and thence for- 

warded to the interior of Germany, where the refuse lots are baked or 

burnt and then ground and used as a substitute for coffee. 

i A. L. CROWE, 
Consular Agent. 

UNITED STATES CONSULAR AGENOY, 

Zante, March 15, 1884. 

FRUIT CULTURE IN THE ALPS MARITIME. 

REPORT BY OONSUL WILSON, OF NICE, 

[Republished from Consular Reports No. 47.] 

The Alps, projected southwards from Lake Geneva, come to an abrupt 

termination at the Mediterranean Sea, in the department of the Alps 

Maritime. On the one side high mountains, on the other deep water. 

The mountains are seamed with small rivers, and their banks and the 

sea-coast proper are fringed with uarrow valleys, which, with the some- 

times sloping hill-sides, are the only agricultural lands in the region. 

These mountains shelter the valleys from the cold north winds of the 

Alps, while the sea tempers the sultry south winds of the Great Sahara, 

producing a soft and equable climate, which the fashionable world has 
declared to be the most delicious in all Europe. 

In the public gardens, and in many private ones, too, the palm trees, 

the cocoa, the cacti, and the aloe flourish. Flowers bloom in banks of 

loveliness of color and fragrance on either side of the highways; hedges 

of rose trees and geraniums guard the orchards of orange and lemon 

trees, which, bearing both fruit and blossom, make for them a ceaseless 
round of seed time avd harvest, while violets and jessamine are as plenty 

as dog daisies on a village common. I saw the other day a heap of 

violets which had just been brought to the mill and were on the floor, 

a pile 20 feet across. They were to be ground up and their fragrance 

transmitted into the essences and pomades of commerce. 

I visited this winter the gardens of the enthusiastic amateur, Monsieur 
Doquin, at Cannes, covering near 20 acres. They were filled with all 
sorts of tropical fruits, growing at all seasons in the open air. He has 
no plant under glass, vet on my way home LI sw plainly, in the near 
neighborhood, the snow-covered mountains. This, with the fact that 
Nice is in about the same latitude as Portland. Me., was to mea matter 
of astonishment, and would afford: thought and study tor the meteor: 

ologist. 
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OLIMATE. 

During the thirty years from 1849 to 1878, inclusive, the wind blew 
at Nice as follows: 

Days. 
Meeble O© moderate! seis oct sees ectc con: dats ee bees lvoe bb aoe 7,043 

Moreior less: stron pues ec Ad no ctervacmmtinie ace scan wee Sona ce eieteecnnee 2, 397 

CRIN soso coos eee pat eatinet Airs stl fe ei nd sechuascaguhane ceawimmen on 608 

Averages and extremes of temperature at Nice during thirty years, from 1849 to 1878 (ther- 
mometer centigrade). 

Temperature during the day. 

Month. Highest tem-| Lowest tem- 
Daily perature. perature. | Numberof 

average. umes over 

Day. |Year.| Day. |Year. 

° ° ° 

December 11. 69 18.5 | 1872 11 
January ... 11.19 19,2 | 1855 3.0 
February . . 12. 36 18.9 | 1866 3.2 
March ... 14,33 21.4 | 1871 5.2 
April 17. 74 27.8 | 1871 7.0 
May ..... 21.83 29.6 | 1870 8.7 
June..... 24. 53 31.6 | 1877 17.4 
July ..... 27.47 33.7 | 1865 20.7 
August .... 26,90 33.2 | 1869 19.2 
September . 2 aici 23. 83 33.9 | 1853 17.2 
October. ...- este 19. 85 31.2 | 1870 11.0 
November 14, 86 26.7 | 1849 4.2 

Temperature during the night. 

Highest tem-| Lowest tem- 

Para Dail: perature. perature. | Number of 

avarana 
times below 

Be zero. 
Night. Year. | Night. )Year. 

°° 

14,8 | 1852 | —2.7 
15.5 | 1854 | —3.0 
13.5 | 1867 | —3.5 
13.8 | 1871 | —0.6 
17.8 | 1865 | +2,9 
21.3 | 1852) +46 
26.0 | 1868 | +6.5 
26.2 | 1859 15.0 

gu a fs 26.0 | 1859 12.3 

September .. aiaefensimammn'e . 22.6 | 1855 ag. j 

—1L5 
October ate.e 2. 18.9 | 1873 

The differences between these extremes are as follows: Between the 

annual averages, 319.60; between the greatest extremes in one year, 

1859, 35°.5; between the least in one year 279.0, 1850; between greatest 

extremes in the 30 years, 37°.2; highest 339.7, July 10, 1865; lowest 

3°.5, February 8, 1864. 

The average number of rainy days in Nice in each year is 64.4. The 

most rainy year, 1853, gave 103; the least, 1871, 45 days. 

This average divides itself among the seasons thus: Winter, 16.1 ; 

spring, 19; summer, 9.3; autumn, 19.8. 
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The average rain-fall for ten years (1870~79) was 796.4™. The maxi- 

mum (1872) was 1,383.9"; the minimum, 452.9™™ (1875). The most 
Srequent rains come from the éast and the southwest, but the hardest 

rains come from the northeast and the south. Scarcely any rain comes 

from the north or northwest. 

SOIL AND AGRICULTURE. 

The country has generally a gravelly limestone soil. Agriculture is 

difficult and comparatively insignificant. The farmer has a continuous 

struggle with nature for a living; but then it is not what we have that 

makes us happy, but what we need, and happily for him, his needs are 

small. 

The ground is solid and difficult to dig. It lies usually or frequently 

in narrow terraces on the mountain-side, each one supported by the 

rough stones piled up perpendicularly and forming the lower side of the 

terrace, giving to the whole affair the appearance of an extensive 

stair-case, up which a giant might climb the mountain. The tread of 

the steps is the space devoted to agriculture. True, they cultivate the 

valley below, but it is also divided into small patches, surrounded by 

high stone walls, with espaliers (trellises) covered with roses, geraniums, 

ete., and sometimes peaches or grapes. In all this there is small chance 

for a plow, first, from the smal] and irregular shapes, and second, from 

the groves and trees of lemons, oranges, olives, and figs, which occupy 

the ground, and spread their roots in every direction. The most of the 

work of turning up the earth preparatory to planting must be done with 

the spade. It is hard labor, and shows its effects in the dwarfed and 

early-bowed forms and the brown and grizzled faces one sees in the 

market places. 

On the mountains and high up their sides one can find numberless 

opportunities for, and illustrations of, geology, mineralogy, and some- 

times archeology, but not of agriculture. Rocks and stones here 

abound, but, except for the ass and goat, there is scarcely enough vege- 

tation to support animal life. 

The cultare of flowers is fast becoming the more serious and remu- 

nerative occupation. They are used for the essences and pomades of 

commerce. Extensive establishments for these purposes abound 
throughout the neighborhood. 

The principal food of the peasant is the 7‘ve de marais, a sortof bean 

(frequently made with other vegetables into soup), vegetables dressed 

into salad, and black bread made of flour compounded of wheat and 
rye, or wheat and oats. Their drink is the common wine of the country. 

THE OLIVE AND ITS OL. 

The olive tree is of the highest antiquity. It appears on the earliest 
page of written history in the leaf which the dove brought to Noah in 
the ark as evidence of the receding waters. 



FRUIT CULTURE IN THE ALPS MARITIME. 925 

It held the highest rank inthe ancient mythology. Minerva taught 

the Athenians its uses. The peoples of antiquity held it in great 

respect, and used its oil in their various religious ceremonies. It was 

at once the emblem of holiness and peace. The Romans refused to burn 

the wood, even on their altars. 

The olive was brought from Egypt to Greece, and from thence spread 

over the countries where it is now grown. 

It flourishes best in the basin of the Mediterranean Sea, between 35° 

and 43° north latitude, though this, as I have stated, will, owing to the 

difference of temperature on the same parallel, be but an uncertain 

guide in the United States. The oil produced on the African shore of 

the Mediterranean is inferior to that of the north shore. 

Some of the islands of the Grecian Archipelago and the Adriatic pro- 

duce fine oil, but the center, both for quantity and quality, so far at least 

as coucerns commerce, is at Nice and the surrounding country. From 

St. Tropez to Savone gencrally, but chiefly from the Var to the Roya, 

from Cannes to Vintemille, the best oil is produced. 

Here the trees have been indigenous since before the Christian era, 

and here they grow to the largest size and the greatest age. One at 

Beaulieu, in full vigor and bearing, is 22 feet in circamference and is 

supposed to be 700 or more years old. 
The slower the fruit ripens the better oil it makes, but as it must be 

fully ripe and entirely free from blemish to make the choicest oil, and, 

as it requires two years to come to perfection (the crop is only biennial), 

one can easily comprehend the dangers of climate, season, malady, and 

accident which must be avoided and the difficulties which must be over- 

come in order to obtain final success. 
To accomplish this with a plant so tender requires a climate and sit- 

uation of peculiar adaptation, and unless that is secured any attempt 

at its cultivation will be fruitless. The fruit freezes at 23° Fahrenheit 

and the tree at 16°. Once frozen, no remedy exists; the tree is de- 

stroyed and must be cut down. 

It speaks volumes for the climate of this region to say that the olive 

trees have here grown successfully for the centuries I have indicated. 

It the weather be too warm and the land too rich the fruit ripens too 

fast and its good taste is goue. If, ou the other hand, it should become 

too cold, fruit and tree are both destroyed. Possibly I can do no bet- 

ter than answer the question propounded in the circular to which this 

is a response. 

VARIETIES OF OLIVE TREES. 

What varieties of trees produce the best results and at what age? 

There are sixteen or seventeen different kinds, each with its botavical 

name, which have been grown in this region, but nearly all as exotics. 

The tree in common use is the European olive, and all the information 

given concerns this. It gives the best oil. 



926 FRUIT CULTURE IN FOREIGN COUNTRIES. 

FRUIT-BEARING AGE. 

The tree begins to bear fruit at ten years of age, but it does not come 
to maturity until from thirty to fifty years. 

For the olives of commerce—that is, to eat, either fresh or pickled—the 
young tree produces the best result; the mature trees produce the best 

oil. 
MODES OF PLANTING AND CULTIVATION. 

What is the process of planting and cultivation ? 

The reproduction of the olive tree may be accomplished by all the 

modes known for trees. The best mode—planting the seed or pit—is 
practiced here the least. The people prefer planting the sprouts which 

come up from the roots of the tree, or which may be artificially made by 

bending a twig and covering it with earth until it has taken root. At 

the age of two years this stock may be grafted, or the operation is more 

like that of “budding.” The graft is cut all on one side and introduced 

under the bark, then bound up in moist earth and allowed to grow. 

The stock above the graft is cut off. 

The earth around and between the trees is tilled each year, and a 

crop, sometimes of wheat or beans alternately, planted in the spring 

and gathered in the autumn. The earth is manured every two years 

and the trees are pruned every four years. 

THE BEST TREES. 

What variety of tree produces the best olives of commerce? Are they 

the selected fruit of the common olive, or a superior variety grown from 
an improved tree? 

It is the same tree and the sume fruit for oil as for commerce. But 

the best olives for commerce grow on the young trees; they are larger 

and plumper, and by selecting the fruit they obtain the finest quality, 

which are then preserved for commerce. There is a species grown at. 

Nice for which is claimed a superiority of taste and fragrance. It is 

distinguished by a small black spot on the blossom end of the fruit. 

These olives are caten in the country when ripe, are semi-dried and 
slightly seasoned with salt. 

TIME OF FRUIT GATHERING. 

At what age do the trees come to full bearing, and how long do they 
remain fruitful? 

The trees begin to bear at ten years of age, but they do not reach 
their full capability or maturity until from thirty to fifty years. They 
continue fruitful for two and a half or three centuries. This is for grafted 
fruit. The wild olive lives and bears until twice that-age. In Provence 
aud other countries not so well adapted to them, they commence earlier 
and also die earlier. The trees ave smaller and the fruit ean be picked 



FRUIT CULTURE IN THE ALPS MARITIME. 927 

by hand. There the crop is annual, the harvest being in November 
and Deceinber, while in Nice and surrounding country the harvest is 
biennial. Here the blossom or flower comes in April or May, and the 
first fruit, consisting of the smaller and inferior, is gathered in Novem- 
ber and December, the better-in January and February and March, 
while the best (for oil) is the last, in April and May. It produces the 
best oil when it ripens slowly, and in some exceptionally good years the 
harvest is continued into June and even July. The tree then recuper- 
ates until the following spring, when it flowers again. An olive tree, 

even here, would bear a crop each year ifso permitted, but the “ whip- 

ping” necessary to gather in the fruit destroys the blossoms, which do 
not come again until the next spring. 

HOW THE TREES ARE PLANTED. 

At what distance apart are the trees planted ; how many to the acre ? 

From 10 to 15 yards each way. The larger trees require larger space 

and the larger the space allowed the: larger the trees produced. The 

trees need sun and air, and if crowded it will be to their detriment. 

This would permit, if I have figured aright, forty to fifty trees to1 acre. 

But they do not calculate by the acre, for the trees are planted on the 

hill-side, usually on made terraces impossible to plow, cultivated with 

the spade, and it is difficult to get an acre of olive trees together. In 

poorer soil and on the hill-side the trees may bea lesser distance apart, 

even reducing it 6 to 8 yards. 

OLIVE YIELD. 

What isthe average yield of mature trees in fruit; in oil; and how 

much or in what proportion does the fruit produce the oil? 

The difference between olive trees in their product is as great as be- 

tween apple trees. But the average production, per tree, biennially, 

may be stated thus: In fruit, from 60 to 120 liters; in oil, from 8 to 12 

-kilograms, or 12 to 18 liters. 

The production of vil from the fruit is about as one to five; i. e., some 

5 liters of the best olives will make 1 liter of oil; though in many cases 

it takes 7 liters of olives to make 1 liter of oil. 

PICKLED OLIVES. 

The prepared olives of commerce come from Marseilles and farther 

around the coast. They are outside my district, and my information 

might not be reliable, therefore, I shall not attempt it. Olives for the 

table at Nice are usually eaten ripe and fresh. Sometimes they may be 

pickled green and preserved in salt or brine, but tiis is all for the local 

use and does not enter into commerce. 

OLIVES FOR OIL. 

When and how are they picked, and what is the process of extract- 

ing the oil? 
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Chave already indicated that the harvest was only biennial, that it 

commenced in November and lasted until May, or even (as in this year) 

until June. The fruit is gathered when ripe, or, what is better, just be- 

fore it comes fully so. When ripe it is apt to become damaged by de- 

cay and by attracting bad tastes. For_these reasons it can not be al- 

lowed to remain on the tree until it falls from its ripeness. The tree is 

too slight and frail to be climbed, and so a sheet being spread on the 

ground to receive the fruit, it is whipped off with long switches. 

The harvest is divided into three periods, of about two months each. 

The first, November and December, produces the oil ordinaire. This 

is greenish in color. It is used as food by the common people, while 

the inferior quality may be used for lubricating purposes. 

The second period, January and February, produces oti fine, straw 

color, and is the oil of commerce. 
The third period lasts from March to the close and produces the oil 

sur fine or sur choix, which is the very best, with only a tinge of yellow 

in it. 
MANUFACTURE OF THE OIL. 

The olives gathered in either of these periods are taken to the mill 

where they are ground to pulp; and then put under the press by which 

the oil is extracted and the fruit and seed left a dry mass. 

- The mill consists of a stone about the size and shape of the common 

millstone, but stood on edge, is made to thus revolve on its axis around 

a given center by means of a long wooden arm operated by horse or 

man power, its weight being on its perimeter, inside a large tub of 

stone (mason work) with a stone bottom. Into this tub the olives are 

thrown and the revolving stone crushes them in its path. 

Much care and experience is required for all these operations. The 

olives must be in proper condition; they must have no bruises or de- 

cayed places, no unnatural or improper taint or taste; the weight of 

the millstone must be such as that the fruit shall be macerated but the _ 

stone or pit not broken, for the kernel gives the oil a bitter taste. - 

The ground pulp is put into a sort of sack or open-work basket, and 

our or five of these are placed under the press. The oil thus extracted 

8 the best quality for that period. Afterwards a second quality is ob- 

tained by soaking the residuum with hot water. The operation of grind- 

ing and pressing may follow immediately the gathering, but if the fruit 

is dry and in good order it will keep for eight o1 ten days if spread out 

in a dry place to a depth of 2 or 3 inches, and not disturbed. 

HOW BEST RESULTS ARE OBTAINED. 

Are best results obtained on valley, hillside, or table-land ? 

On hillside. Not only is the fruit better and more abundant, but it 
inakes finer oil. 
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SUITABLE SOIL. 

What character of soil is best adapted to olive trees ? 
A limestone soil ; marl and clay or any soil wet and cold are not good. 

Jt will flourish in almost any kind of soil light and dry. A light lime- 
stone, gravelly soil is its delight. 

IRRIGATION. 

None is needed here for the olive. 

SITUATION OF ORCHARDS, 
e 

How near to the coast are the olive orchards ? 
If on the plain, half a mile distant; if on the hillside and protected 

from the cold winds, they grow and flourish within 20 yards of the sea 

DISEASES. 

To what maladies are the olives subject? 

The principal ones are the cairon, a small worm (Musca olew), and the 
morphea, an almost imperceptible bug (Cirnea barbanus). 

The slow ripening indispensable to the production of the best fruit 

causes sometimes a fermentation, by which is engendered the small 

worm, cairon. It attacks only the fruit, and gives,a bad taste. _ Its 

effect is felt most seriously in the next harvest, and thusis produced 
the succession of good and bad harvests. 

The morphia, on the other hand, attacks the tree, and its evil effects 

are greater, paralyziug the vegetation, rendering the tree fruitless, and 

frequently causing its death. It flourishes in damp seasons and places, 

and propagates itself with an astonishing rapidity. It operates by 

spinning or weaving a sort of web, resembling in some degree that of a 

spider. This, after a short time, becomes black and dry and resolves 

itself into a powder which covers the leaves, Howers, and fruit; this 

powder is corrosive in its effect, and deadens all with which it comes in 

contact. The insect flourishes on the olive, but the dust spreads and 

settles on everything ; so acountry thus infested presents the appear- 

ance of a field of.death, the valley of the legendary upas tree. No cure 

has yet been employed with success. Itrans its course, and of fhe trees 
the fittest only survive. i 

COSTS AND PROFITS. 

The yield, the proceeds, and protit, and the cost of cultivation. 

I have given the yield per tree per crop biennial: In fruit, 60 to 120 

liters ; in oil, 12 to 18 liters or 8 to 12 kilograms. 

In average years, and at average prices, the fruit of a single tree will 
sell at the foot of the tree for, say, 8 frances; if rendered into oil it will 

bring, say, from 10 to 15 franes. According to quality the prices are, 
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of olives, from 3.50 to 5 francs for 20 liters (a double decaliter) ; of oil, 

from 1 to 2.50 franes per liter. The average product of one tree, then, 
will be, biennially, in fruit, from 8 to 10 franes; in oil, from 10 to 15 

francs. 
The cost of cultivation is slight; manure every two years and prun- 

ing every four. The cost of harvesting is also slight; whip off the olives 

and gather themup. If this could be done and completed in one opera- 

tion the cost would be much reduced. But the whole cost may be esti- 

mated at from 4 to 5 franes per tree biennially, 2 t» 24 francs annually. 
This applied to 40 or 50 trees will make thé cost at from 80 to 100 frances 

per acre. Stretched out, as it is, over a long period of time, it cannot 

all bé done by the peasant with his regular force, and is not, as in our 
American harvests, forced into a few weeks, requiring a large increase 

of help, and, consequently, of expense. So the profit on each tree may 

be estimated at 4 to 8 franes, or possibly 10, each two years. This would 

give from $20 to $40 per acre per year. 

NO MORE OLIVE-TREE PLANTING. 

Iam informed, however, that the cultivation of olives is falling into 
desuetude. 

Flowers pay better than fruit. Olive trees are not being cut down 

or destroyed for the purpose of changing, but when destroyed they are 

not again planted. The planting of olives here is to be likened to plant- 

ing forest trees in the United States; and though by every method of 

figuring it would pay, yet the benefits are postponed for so long time - 
that no one does it. 

This is all made apparent when one considers that the olive does not 

arrive at maturity for thirty to fifty years, a longer period than the 

average life of the man who plants it, and that it does not even com- 
mence bearing until ten years old. 

So the planting of an olive tree is, or may be, regarded as work done 
for posterity. 

ORANGES AND LEMONS. 

The orange flourishes better at Nice than at Mentone, but it is the 
reverse with the lemon. Mentone is slightly warmer and more shel- 
tered. 

VARIETIES AND VALUE. 

At what age do they come into full bearing and how long do they 
remain fruitfal ? 

There are the sweet and the sour or bitter oranges. They eultivate 
fourteen different varieties—Le Portugal or Berqamotte, Le Chinois, Le 
Mandarin. The lemon has also its varieties. 
The sweet orange and the mandarin are the most esteemed and the 

most cultivated. They furnish the fruits for the market and for coin- 
merce, 
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The bitter orange is cultivated only for its seed, the essence, and the 
flower. Itis not eaten. The tree begins to bear fruit in two or three 
years after the grafting, but it does not-arrive at full maturity until ten 
years of age. They last for two or three hundred years. 

PROPAGATION. 

Are the trees seedlings, gratted, or budded ? 
All three practices prevail. The bitter orange is grown from the 

seed, and when it attains the thickness of 1 inch and the height of 5 or 
6 feet it is grafted or budded with the sweet orange of whatever variety 
desired. 
The same process in effect is pursued with the lemon trees. 

MALADIES. 

Frost, or freezing, is hardly to be called a malady, but it is equally 
fatal, and the tree requires care and protection against it. 

The principal malady attacking the trees here is that called La Mousse. 

It seems to be a blight, but whether fungus or not I can not say. It 

would seem to be produced (I don’t know which is cause and which 

effect) by a superabundance of water in the trunk of the tree under 

the bark. Thesymptoms are that the tree withers and becomes yellow, 

the fruit, flowers, and leaves fal!, and all begin to decay and rot. The 

disease seems to be contagious or infectious. There appears to be no 

cure, and the only course to save the trees or gardens adjacent seems 
to be the immediate destruction of the diseased trees. 

HOW PLANTED. 

At what distance are the trees planted ? 

Oranges about 5 meters, lemons 3 meters. 

SITUATION OF ORCHARDS. 

Are orchards inland or on the sea-coast, hiil-side, valley, or upland? 

Protected from the cold, the orange tree will grow in any of these sit- 

uations, but that preferable is the valley, where it can be irrigated when 

necessary. The lemon tree prefers a dry soil, and not having absolute 

need of irrigation, will flourish on the hill-side. But as both these trees 
love the warmth, they can not be here transplanted far from the sea. 

They (especially the lemon) are to be found with the greatest success 

on an espalier, or trellis, on the protected side of the high stone walls 
which are the common garden-fence in this country. 

How near to the sea-shore are the orchards ? 

Within 100 meters for the oranges and even less for the lemons. 

IRRIGATION. 

Irrigation is requisite for the orange in this country. 

Ihave given the rain-fall (maximum fall) in ten years, 187079, 1,384 
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minimum, 453 millimeters. Average for ten years (1870-79), 796 milli- 
meters, divided by seasons thus: 

Season. Average. Maximum. Minimum. 

Millimeters | Millimeters. | Year.| Millimeters. |Year. 
193 409 1873 3 1878 
215 460 ; 1879 81 | 1871 
80 231 ; 1870 3] 1873 

308 484 | 1872 168 | 1875 

It will thus be perceived that the rain-fall may be very slight during 

the summer, so slight that without aid from irrigation the entire crop, 

and possibly the orchards, would or might be so parched as to be de. 

stroyed. 

The town of Cannes led the way in procuring a system of artifical 

supply of water. It brings the water of the Soigne in a canal from 

St. Cezaide, a distance of 25 miles. Nice has just completed a similar 

system by means of which waters are brought down through Quartier 

de Cinsiez, a distance of 10 or 15 miles, and at a height of several hun- 
dred feet. 

The town of Grasse is agitating the same subject, and soon the val- 

leys along this coast will all be indulging themselves in the luxurious 

enjoyment of a plentiful supply of pure water fresh from the mountain 
springs. 

HOW THE TREES ARE PLANTED. 

Is the ground between the trees cultivated ? 

It is plowed or spaded and manure@, but they do not grow anything 
except some flowers, usually violets. 

PRUNING. 

This is done oncereach year, giving the tree the form of a parasol, 
that it may have sun and air and to facilitate the gathering of the 
fruit. 

YIELD AND COSI OF CULTIVATION, 

Give the yield, proceeds, and cost of cultivation ? 
The gathering or harvest of the fruit is biennial, that is, if the dr ought, 

cold, or some malady does not interfere. 
The product of the lemon consists here solely of the fruit, whilst in 

other places the flowers are a source ot revenue. 
The orange is different. It may be denominated previous. Its 

branches, its leaves, its flowers, its fruit, and even the skin of the fruit, 
which would be otherwise valueless, all these form parts of the regular 
harvest, while the wood of the tree is in great request as making the 
finest marquetry. 
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The proceeds are somewhat difficult to calculate. A good harvest 
will produce a minimum of 10 francs per tree; many of them will pro- 
duce 50 frances each. This is for fruit alone. Leaves and flowers may 
bring this up to 15 or 16 francs per tree. 

The trees begin to produce at ten years of age; their best product is 
during their growth, until their maturity, say to forty or fifty years. 

The cost may be approximated as follows: 
The grafted stock as sold by the nurserymen, original cost, each, 1.25 

francs. 

Annual cost: 

Francs 
Irrigation, Gach sg visi. 4's <sljsrneincewnebcwevacane needa gece subd daeeeecusewuevowawee 50 
Cultivationsand Manure ges ss: <see:scicsenae coe nevane vent waeeeeieeneecweeuc sees 50 
Pruning and plowing ...... 20... 0022.2 cece ee cece cece ee cae ccecccneacaceceee 50 

Total sve tdsite gs Belen vmnnies ceeee ovacicecusce wadddduneaun aeudeeaciae Sele 1.50 

FIGS. 

Indicate the kinds of trees producing the figs of commerce. 
Among the 67 species of figs which can be counted at Nice, they cul- 

tivate the following: L?Abicou and La Cottignane blunche. These are to 
be eaten fresh about the last of June. Succeeding them in point of time 
are the Bernissow noir, Bernissou blanc, LaBellone, and Le Col de Dame, 

to be eaten dried. To be eaten dried—La Bellone (can be eaten either 

dried or fresh), La Sarrasine noire, La Rollandine blanche. The latter 
is the fig of Calabre. 

MODE OF CULTIVATION. 

Production and process of cultivation. 

The fig tree grows from a slip or cutting. They are planted at about 

6 meters distance; the warmer and more sheltered the better. Though 

they will grow in colder climates, yet their tendency is to stunted growth 

and a return to a savage state. “ 
The rain suffices for them without irrigation. The earth should be 

dug and manured here each year and the tree trimmed. The cost here 

is about 40 frances per hundred trees. 

The production in the best years at good prices is about equivalent 

to 30 or 40 francs per tree. 

PROCESS OF DRYING AND CURING THE FIG. 

The harvest of some kinds may commence in June or July and it will 

last until October and November. 

The ripe fruit is placed ou a tre'lis or basket work (14 to 2 by 2 to 3 

meters) in a thin layer and exposed to the sun for ten or twelve days. 

They are then removed toa dry place under cover, and by keeping 

them stirred they will not damage for a long time, when at one’s leisure 
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he can put thei in the basket, case, or hoop, and, decorated with peach 
or laurel leaves, they are pressed in the form in which they are known 

to commerce over the world. 

RAISINS. 

None are raised or prepared in this district. There are vineyards, 

but not for raisins. They are situated on the hill or mountain sides. 

The fruit is sold in the markets to be eaten fresh, though they keep 

them fresh for a long time. These grapes are sweet and luscious to the 

taste. They are thus strongly impressed upon my recollection. Those 

not used thus are made into wine, of which that from Bellet has ac- 
quired a local celebrity. 

This trade is not sufficiently extensive in comparison with other parts 
of France to justify a description. 

THomAS WILSON, 

Consul. 
UNITED STATES CONSULATE, 

Nice, September 13, 1884. 

THE MANGOSTEEN. 

REPORT BY CONSUL STUDER, OF SINGAPORE. 

[Republished from Consular Reports, No. 10.] 

TANNIC QUALITIES. 

For the benefit of such among our public as are engaged in the manu- 

facture of leather, and who may take an interest in what I am about to 

state, I have the honor to inform the Department that in the local paper, 

the Daily Times, of the 3d instant, appeared a very interesting as well 

as important article (taken from a Java paper), of which the follow- 
ing is a true copy: 

Mr. G. Naeff, at Lochun, has made a comparative examination of mangosteen shells 
and oak bark to determine the value of the former as tanning material in leather 
making. It appeared therefrom that the mangosteen shells contain one-sixth more 
tannin than oak bark, and that the value of the f rmer may, therefore, be set at about 
74 guilders per 100 kilograms. 

I think it was well that this comparison between mangosteen shells 
and oak bark was made. I regard this new discovery as very important, 
in view of the fact that many of our valuable ‘ hard-wood forests” in 
the Eastern and Middle and, in a great measure, our Western States, 
have either entirely disappeared or become denuded of oak trees, and 
this, too, near or around leather-manufacturing districts. True, many 
substitutes for oak bark, such as hemlock, gambier, and other materials, 
have been resorted to, but none of these, I believe, are able to take the 
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place of oak bark, and “ oak-tanned leather” still commands the highest 
price in the market. Ido not know the present prices of oak bark in 

the United States—whether 100 kilograms in a broken state ready to be 
ground, and bought where grown, would be dear at 73 guilders ($3) ; 

but if the price of it should be the same as of mangosteen shells bought 

out here for the same price, the prices of both the same there and here— 

the mangosteen shells having one-sixth more tannic properties would 
be more valuable—the difference would more than pay for the freight, 

besides proving a valuable article of freight for our ships, being easily 

shipped, and, owing to the hardness of the shell, not liable to spoil or 

to suffer from sea-water, except after long submersion; 

That mangosteen shells contain much tannin and are a very strong 

astringent I knew long ago. The Malays when they want to check 

bowel complaints of serious character grate or cut fine the shells, make 
tea of the same, and use it with good results. Thisis well known here. 

About ten years ago an eminent Austrian naturalist aud physician, 

sent by his government to the Indo-Malayan Archipelago on a scientific 

tour of exploration, had his attention drawn to the shell of the man- 

gosteen fruit as a powerful astringent, and its common use among the 

natives as an antidote against the diseases mentioned. It would seem 

that after his return to Vienna the imperial family read his report, and 

noted the medical value of the mangosteen shell, for about six years 

ago, when cases of Asiatic cholera had occurred in Austria, the Austrian 

consul here, who was then my near neighbor, was written to by request 

of Her Majesty the Empress to cause a quantity of mangosteen shells 

to be procured, and to ship them with dispatch to Vienna, where it was 

believed they would answer for checking cholera, in case the latter 

should make progress. 

To order mangosteen shells from here for the cure of cholera was a 

mistake; for no oue here ever heard that they had been used for that 

purpose. Still, as a remedy for dysentery, if taken immediately on 

being attacked, the astringent is very effective. 

THE MANGOSTEEN FRUITS. 

The mangosteén is beyond any doubt the choicest, most refreshing, 

and wholesome fruit in this part of the world, aud is found throughout 

' the whole Indo-Malayan Archipelago, and in New Guinea, say between 

the twelfth degrees north and south latitudes. Strange to say, it does 

. not thrive well, if at all, in other tropical countries within the same de- 

grees of latitude. In Siam and in French Cochin China there are large 

orchards of it; also on the Malayan peninsula, wherever human habita- 

tions are found. Itis equally at home, and plenty, on the large and 

small Sunda Islands, in the Moluccas, and a naturalist told me that he 

found them growing plentifully in the forests of New Guinea. On the 

peninsula of Malacca, in Sumatra, and Borneo, large groves of them in 

a-wild state can be found, generally near the banks ofrivers and creeks. 
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My opinion is that they were originally planted. by Malays who lived 

there, and abandoned their settlements owing tointernecine wars, or to 

change lands. The Malays are more or less of a nomadic disposition. 

Their abandoned orchards, indigenous as the mangosteen tree is, took 

care of themselves like other forest fruit trees, and the seeds of the 
fruits, dropped here and there by birds and monkeys, rooted easily. 

The wild mangosteen fruit is just as good as the cultivated, only a 

little smaller. My experience is that the trees yield fruit, generally 

very abundantly, about three times in two years, or, to be very safe, four 

times in three years. 

In seasons when rain squalls and fine weather alternate regularly, 

with a slight preponderance for rain, they bear best. The tree, in ground 

and atmosphere, likes much moisture. If the natives, throughout the 
mangosteen-producing countries and islands named, should once become 

aware that they can sell the shell of the fruit, or that it had become an 

article of export, there would be no great difficulty in securing immense 
quantities of the same, and, the trade once inaugurated, it is my opinion 

they might be had for less than $300 per 100 kilos. The average size of 

the fruit is about the same as medium-sized apple, while the average thick- , 

ness of a shell is about one-third of an inch. The fact is, there is 

*‘more shell than fruit.” I firmly believe that the said shells would 

mnake first-class.“ tanning material,” that they are well worth a trial in 

our tanneries, and it is my opinion they might prove a valuable dye- 

stuff as well. 

A. J. STUDER, 

Consul. 

CONSULATE OF THE UNITED STATES, 
Singapore, June 14, 1881. 

CULTIVATION OF TROPICAL FRUITS. 

SAMOA. 

With regard to the circular of September 28, inclosing a list of ques- 

tions about different tropical fruits, I am sorry to say that I can give 

no information. 

Oranges and lemons grow wild in Samoa; they are not cultivated at 
all. There are no figs or olives grown here. 

W. BLACKLOCK, 

Vice- Consul. 

UNITED STATES CONSULATE-GENERAL, 
Apia, Samoa, December 6, 1889, 
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POLYNESIA. 

HAWAII. 

The information sought can not be obtained, owing to the fact that 
no system of cultivation exists in the orange or fig. These fruits 

grow well in this climate, while the lemon and olive are scarcely known. 
H. W. SEVERANCE, 

Consul- General. 
UMITED STATES CONSULATE-GENERAL, | 

Honolulu, December 3, 1889. 
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Varieties, situation, climate, pruning, maturity, planting, and 
insect pests, 595—soil, 596. 

Ecuador (Consul Beach). ......--.2 20-2. cee cee eee ce eee eee eee eee 596 
Production, 596, 

Venezuela (Consul Bird) 2 2-cciviecccis cteisivarssisieiviasisinis icininis seinen Sines nines 596 

Production, 596. 

West Indies: 

Bermuda (Consul Béckwith}. Aaa gees RGA Game Sea mmee eT eee owe 596 
Production, 596. 

Trinidad. (Comsal Sawyer), ss.c.004 cove cece sees nsed saws tamasawemses 597 

Production, 597. : 
\Cuba (Consul-General Williams). ....----.-+--- +1 +--+ eee eee cere eee 597 

Production, 597. 

Guadeloupe (Consul Bartlett)... 2.1.2. 2-22 2.02 eee eee eee eee eee 597 

Production, 597. 

CONTINENT OF ASIA : 
Asia Minor (Consuls Emmett and Stevens) ......-... 2.22222. .020 e eee -..- 598-600 

Varieties, situation, climate, irrigation, cultivation, and pruning, 
598—pickling, picking, oil manufacture, maturity, yield, plant- 

ing and propagating, and insect pests, 599—situation, 599—cul- 
tivation, varieties, picking, and expressing oil, 600. 

Palestine (Consul Gillman) ......-.- 22.2202 22 eee eee eee cece ee cee cane 601-604 
Varieties, climate, irrigation, and cultivation, 601—pruning, pick- 

ing, pickling, and oil making, 602—maturity, yield, planting, 

and propagating, 603—insect pests, 604. 

Syria: : : 
Aleppo (Consular Agent Poche)..........2. 2.222.022 200 eee eee 604, 605 

Varicties, 604—cultivation, 605. 

Beirut.(Consul Bissinger)...... .cscsscessewsveedesecceccseccc canons 605, 606 
Varieties, 605—pruning, picking, maturity, yield, and planting, 

606. 

Beirut (Consul Robeson) sia%.3 sc< vs encesiccwewac cucue sds o65sdatw anes 606, 607 
Varieties, cultivation, planting, and yield, 606—picking, irriga- 

tion, and climate, 607, 

Damascus (Consular Agent Meshaka)..... és ESRRS Sec wleneeteataaes 607, 608 
Varieties, situation, climate, 607—irrigation, cultivation, prun- 

ing, picking, curing, maturity, yield, planting and Propagat- 
ing, and insect pests, 608. 

Haifa (Consular Agent Schumaker) .......... 0.0.00... 00ce cece eeee 609, 610 
Varieties, situation, climate, irrigation, cultivation, pruning, 
picking, 609—maturity, yield, planting and propagating, and 
insect pests, 610. 
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Syria—Continued. 

Schwayfat (Consul Bissinger),-. 22.0.0. cee cee cece eee cece eee ..--. 610-612 

Sidon (Consular Agent Abela)................2.....-.-.... Rie Bacate 612, 613 
Varieties, cultivation, and bearing, 613—oil, location, 613. 

, Tripoli (Consul Bissinger) .........02....cc0-- coco ce eens dcidauenee 613, 614 

Tripoli (Consular Agent Yanni) .-.... 2.0.0... .0ccc0 cess ceeece eee 614-616 

AUSTRALASIA : 
Australasia (Consul Griffin)... 22.22.02. cece cece eee cce cc ceee cece eee 616-618 

Varieties, 616—planting, soil, situatfon, manufacture of dil, 617. , 
Fiji (Commercial Agent St. John)...... 20... cee cee cece ee veneee cee 618 

Production, 618, 

CONTINENT OF EUROPE: 
France (Consul Trail) .... 2.2.0... 000 ceeeee cee cee canene vee si Sietabs\wiciapaue's 619-627 

Soil,.619—varieties, 620—cultivation, and fertilizing, 621—pick- 
ing and curing, 622—oil manufacture, 624—prices, adultera- 
tion, 625. 

Southern France (Vice-Consul Martin) ...... 2220.00 cccceecencee ce ceee 627-630 
Varieties, soil, situation, cultivation, 627—pruning, fertilizers, * 

irrigation, planting, 628—preparation, 629—diseases, insect 
pests, 630. 

Nice (Consul Hathaway) ..---...-20. 2-2-2222 ee eee seen Seu atiaees 630-638 
Varieties, yield of oil, situation, 631—picking, oil manufacture, 

632—adulteration, insect pests, 633—diseases, costs, profits, 
634—cultivation, soil, situation, 635—propagating, nursery, 
636—transplanting, pruning, 637—fertilizers, grafting, 638. 

Italy (Consul Lamantia) ...-. woe ee cence ence cen n ween rece ee ncn nes 639-660 
Varieties, 639—vegetation, 640—climate, 641—situation, 642— 

soil, fertilizing, 643—propagation by seed, 644—propagation 
by ovoli and talee, 645—propagation by polloni, 646—propagat- 

ing by tronchi vecchi and olivastrelli, '647—grafting, 647— 
treating plants in reservoir, transplanting for final stay, 649— 

praning, 651—insect pests, 653—diseases, 657. 

Italy (Consul-General Richmond) ....-.------..--- frettee cece ee eee eee 661-689 

Varieties, maturity, green and dried olives, yield, 659—planting, 

preserving, extracting the oil, soil, climate, irrigation, local- 

ity, 660. 
Italy (Consul Crain) ...-.. 622-202-202 eee eee eee eee ee ene w tee eens 659-665 : 

Culture and production, 661—climate, soil, propagation, 662— 
cultivation, pruning, oil, 663—prices, 664—cotton-seed oil, 664. 

Genoa (Consul Fletcher) ..-... ------ -- 2222. ene eee eee eee cee eee 665-669 
Varieties, seeding, planting, 665—olive region, 616—production, 
; pickling, 666—oil extraction, results, soil, climate, 667—cost 

of cultivation, exports and imports of oil, 668, 
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Italy— Continued. 
Lucea (Consul Rice) -csc-.csc0c6: mass s sexs ceae-tuaeed sesh womewe ee 669-671 

Varieties, cultivation, pruning, 669—picking, oil- make, 670— 

propagation, insect pests, 671. 

Messina (Consul Jones) .-- 2.2 1-2 -.- --- eee een ee concn e cee eae ween eens 671-673 
Varieties, planting, soil, 671—climate, irrigation, cultivation, 

pruniog, picking, curing, fe piekling, maturity, yield, 

planting, insect pests, 673. 

Naples (Consul Camphausen) ....-..- 20. cence eee eee eee ee eee ee 674 

Varieties, climate, cultivation, pruning, picking, maturity, yield, 

planting, publications, insect pests, 674. 
Palermo (Consul Carroll ..ccjccios:secivieis: cose seesaw ss dessa ssescatens 675-680 

Varieties, climate, 675—soil, 628—oultivation, pruning, 677— 
picking, pickling, manufacture of oil, 678—maturity, yield, 

planting, cultivation, insect pests, 680. : 

Sicily (Consul Hamantia)> sce sacaeaia soc elee ceed vesegeeazees cies, 681-684 

Olive in ancient and modern times, 681—production and export- 
ation, varieties, 682—situation, climate, irrigation, cultivation 

pruning, picking, pickling, 683. 

Sicily (Consul Woodcock) ...--...----..----.-4 § daleciate dase aids ose 684-627 
Varieties, soil, 684—planting and propagating, 685 — primis cul- 

tivation, oil, picking, 686. 

Tuscany (Consul Welsh) ...... 2.2202 22000 cone cane cee ene cece eee eee 687-694 
Varieties, 688—planting, pruning, 689—oil, 690—picking, yield, 

diseases, culture, 682—climate, export of oil, 693. ; 

Vonetia(Constl Noyes) s.i0.s20 cece csoage sess see veceusadekidess 694-701 ° 
Cultivation, 694—varieties, 695—culture. manure, protection 

from cold, 696—pruning, yield, gathering, 697—oil making, 
698, climate, 700. 

Spain (Consul Oppenheim) ....2. 2. 2s. cee eee cee cece eee cece wees 701-718 
Origin, varieties, 701—planting and propagating, 705—cultiva- 

tion, 706—pruning, 707—climate, situation, 708—soil, pests, 
711—picking, pickling, 713—oil pressing, 714—yield, 715—ex- 
ports, 717. 

Malaga (Consul Marston) ...... 20-2. eee cee eee eee eee eee eee 718-721 

Varieties, situation, climate, irrigation, cultivation, pruning, 
picking, pickling, 218—maturity, yield, planting, insect pests, 
719—varieties, cultivation, maturity, yield, planting, pickling, 
situation, soil, climate, oil, 720. 

Turkey (Consul-General Heap)...........-. i eine nei sisi acgie'sishaalsieeelere erejcie 721-725 
Varieties, cultivation, 721—maturity, yield, planting picking, 

pickling, 722—oil making, 723—irrigation, yield, soil, 724— 
climate, 725. 

Crete (Consul-General Heap) .... 222.222. e cee cece eens vec n ee ween 725, 726 
Harvest, 725—oil yield, export, 726. 

Dardanelles (Consular Agent Calvert)...... 2.2.2.0. 20 0. cece cece 726, 727 
Varieties, trees, situation, soil, climate, fertilizers, cultivation, 
726—pruniug, picking, curing, maturity, planting, insect pests, 
727, . 
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Morocco (Consul Mathews) .-...... 0.2200 cee cece came ene cee e tence wees 731-733 

Varieties, 731—planting, propagating, fertilizing, maturity, yield, 

curing, 732. 

CONTINENT OF AMERICA, 

Mexico: 

La Paz (Consul Viosca)...... 2.20.00. 0.220. cece eee ee cere cece eee 734 
Varieties, watering, pruning, picking, 734. 

Ecuador (Consul Beach) ......-....- 0.0. cece eee eee ee eee eee eens 734 
. Varieties, cultivation, 734—yield, 735. 

Venezuela (Consul Bird) ...... 0.0... ee eee eee cee cee nee eens 735 

West Indies: 

Bermuda (Consul Beckwith) ...-...-....... PS dis ea Ae abana 735 

Production, insect pest, 735. 

Trinidad (Consul Sawyer). ...-..-.---.- 222-2222 cee eee eee eee ee 736 
Production, pests, 736. 

Cuba (Consul-General Williams). ........-...-- 22.20. 2e eee eee 736 
Production, 736. 

Guadeloupe (Consul Bartlett) .........---. 2-2-2 eee eee ee eee 736 
Insect pests, 736. 

CONTINENT OF ASIA. 

Asia Minor (Consul Emmett) .......--.-.-------- 2-2 eee eee eet ee eee es 737-739 
Varieties, situation, soil, climate, irrigation, cultivation, ferti- 

lizers, pruning, picking, planting, and propagating, 738—ma- 

turity, insect pests, 739. 

Palestine (Consul Gillman).......----- ----2- ce -eee cence cece ee cece eee 739-742 

Varieties, situation, climate, 739—irrigation, cultivation, ferti- 

lizers, pruning, picking, planting, maturity, insect pests, cut- 

ting, 740. 

Syria: 
Beirat and vicinity (Consul Bissinger) ---...--..---------++--+----- 741-744 

Varieties, situation, irrigation, cultivation, fertilizing, pruning, 

picking, planting, climate, 741—irrigation, cultivation, ferti- 

lizers, pruning, picking, curing, planting, 742—cutting, varie- 

ties, situation, soil, climate, irrigation, cultivation, 743— 

fertilizers, pruning, picking, planting, maturity, insect: pests, 

slips. Sidon: varieties, situation, climate, irrigation, cultiva- 

tion, fertilizers, pruning, picking, curing, 744—planting, ma- 

turity, insect pests, cuttings, 745. Tripoli: varieties, situ- 

ation, climate, irrigation, cultivation, fertilizers, pruning, 

picking, curing, 745—planting, maturity, disease, cuttings, 746. 

India (Vice-Consul Bode) -.----------+----rerrrrtrrrntt ttn ttre tenes 746-748 

Varieties, situation 746—soil, climate, irrigatiou, cultivation, 

fertilizers, pruning, picking, planting, size of orchards, matur- 

ity, 747—insect pests, cuttings, publications, 748. 

AUSTRALASIA. 
Australasia (Consul Griffin) .--.------2 + eee eee rrr ee etre rrr etree 748, 749 

Cultivation, cuttings, varieties, 748—situation, climate, caprifi- 

cation, inséct pests, 749. 

Fiji (Commercial Agent St. John)..-------+++++-0srr ree cere seeeeeteeces 749 
Experiments, blight, 749. 
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France (Consul. Trail)... 0. coac cece cee eecenesien caiccine senwen cece cece --- 750-753 
Varieties, climate, soil, 750—situation, climate, planting, ferti- 

lizers, pruning, maturity, picking, 751—prices, 752—insect pests, 

reproduction, 753. 
Corsica (Consular Agent Damiani)...--....-..--------------+--+--- 753-755 

Varieties, 753—situation, climate, cultivation, planting, picking, 

yield, 754. 

Southern France (Vice-Consul Martin) ........---.----2+----+--+0-- 755 

' Picking, drying, 755. 
Italy (Consul-General Richmond)...-......-.------ cee. eee ee cee eee 756 

' Varieties, drying, 756. 
Catania (Consul Woodcock) ......-.-.---------- scence cece ee cee ees 756-758 

Varieties, 756—drying, propagating, 757. 
Messina (Consul Jones)... .--------0 -022 cee n ee cee cee eens cee e eee eee 758-760 

Varieties, planting, situation, soil, climate, irrigation, 758—cul- 
tivation, fertilizers, pruning, picking, planting, maturity, 759. 

, Naples (Consul Camphatsen) ancavsscaie gee ne car ces vescenese vee scies 760, 761 
Varieties, situation, climate, irrigation, pruning, picking, and 

curing, 760—planting, maturity, insect pests, cuttings, 761. 

Palermo (Consul Carroll) ..--....--2---2--2ee2e ceeeee cece cone ce eens 761, 762 
Cultivation, 761—propagation, varieties, 762. 

Sicily (Consul Lamantia) ....-...-..- .2ee2e cee eee eee ee eee eee eee ee 762-764 
Varieties, situation, 762—climate, irrigation, cultivation, ferti- 

lizers, pruning, picking, curing, planting, 763—maturity, insect 

pests, 764. 
Portugal : 

} The Azores (Consul Dabney)....... ..---.--20 e202 eee eee eee eee eee 765 
Production, 765. ‘ 

Spain: 

Malaga (Consul Marston)... ......-...22 2. 2-0. cee ee eee eee 765, 766 
Varieties, situation, climate, irrigation, cultivation, fertilizers, ~ 

pruning, picking, curing, and packing, 765—planting, maturity, 

insect pests, cuttings, 766. : 

Turkey (Consul-General Heap) ...-...----2-. .n0. eens cece ee cece eens 766-763 
Production, 766—yield, Fai oreinge 768, 

Dardanelles (Consular Agent Calvert) ......... 02.22.2220. 2.22 eee 768, 769 
Varieties, trees, 763—soil, climate, irrigation, cultivation, fer- 

tilizers, pruning, picking, planting, orchards, maturity, capri- 
fication, insect pests, 769. 

THE VINE. 
CONTINENT OF AFRICA. 

Morocco (Consul Mathews)...-2. 2.02222. cee eee cence ewe ee cece ee cee nee 773-775 
Cultivation, planting, pruning, ,773-—propagating, manures, 774— 

phylloxera congress, 775. 
CONTINENT OF AMERICA. 

South America: 
Ecuador (Consul Beach)... ... 02-22. 02-2 0- cnee cone cee n ee concen ceeee 776 

Methods of cultivation, value of crop, 776. 

CONTINENT OF ASIA. 
ASIA Min OP 2.42... cieisls: youe's eee acewbsise vevdusaicndce bevace specs ee cc 77-779 

Climate, 777—situation, varieties, pruning, planting, cultivation, 
778—maturity, vintage, cultivation, exports, 779. 
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Mitylene (Consular Agent Fottion)...... 00.00. .00002 eee eee cee eee cue ees 779, 780 
Sorat Cultivation, 779—pruning, harvest, irrigation, yield, 780. 

Beirut (Consul Robeson) ....-. 0.222. cee eee cee eee ce cn ccce ce vesues 780, 781 
Mildew, soil, 780—cultivation, yield, 781. 

Aleppo (Consular Agent Poche) ..........-...- Scher ahaa ncctnste acetate 781 
Cultivation, pruning, diseases, 781. , 

Haifa (Consular Agent Schumacher) ....... eA ee ee ener 782, 783 
Situation, mildew, 782—pruning, 783. 

Sidon (Consular Agent Abela) .... 2.0. 00. cece cee ee cece ence eceee 783, 784 
Position, pruning, soil, cultivation, bearing, irrigation, 783— 

yield, 784. 

Tarsus (Acting Consular Agent Avania) ..............-.-22eeeeecee 784,785 
Situation, yield, 784. 

Tripoli (Acting Consular Agent Yanni) ......2... 002.2222 scene aces 785, 786 
Situation, diseases, planting, 785—yield, 786. 

CONTINENT OF EUROPE. 

Austria-Hungary (Consul-General Weaver) ........--2. .200 cece cee e eens 787-793 
Climate, 7387—industry, soil, pruning, situation, 788—yield, pro- 

duction of wine, 789—phylloxera, commerce of wine and argols, 

790—duties, 971—prices and consumption, 792. 
France : 

Southern France (Vice-Consul Martin).-...........2--.------+----- 793-800 

Climate, soil, varieties, 793—planting and culture, 795—ferti- 

lizers, 796—yield, diseases, 797—wine making, 799. 
Champagne (Consul Frisbie) .-..... 22.222. .ee oe. cee ee eee ee eee 800-809 

Cultivation, 801—vineyards, varieties, 8062—picking, harvest, 

806—diseases, 807. 

Cognac (Consul Preston) .....--.-- 220 2-0 e enn ne ce ee cee ee cee €09-825 

Culture, soil, 809—report of Professor Rivas, 810—fields of 
demonstration, 810—reconstructing vineyards with American 

plants, 811—American vines in calcareous soils, chlorosis in 
American vines, 813—phylloxera, 825. 

Champagne, phylloxera in (Consul Preston, Nice).......-------. ---.825, 826 
Gironde (Consul Roosevelt) 2... 2.0... 2-22-2202 eee e seen ne cee eee eens 826-836 

Soils, 826—sub-soils, 827—planting, 828—situation and care, 
830—pruning, 833—expenses of culture, 834. 

Italy (Consul-General Richmond) ......-. .----+ ---- 2-22 eee ee eee ----- 836,837 
Cultivation, 836—yield, expenses, 837. 

Tuscany (Consul Welsh) .-.-...----- +--+ --- 225 eee cee cee renee cone 837, 888 
Varieties, 837—cultivation, pruning, soil, 838. 

Venetia (Consul Noyes) ..---. ---- -----2 2 eee nee cee cee cee tee eee eee 839-846 
Climate and fruit and vine growing, 639-—island and lagoon 

vineyards, 840—vineyards on the mainland, 84!—planting 
and cultivating, 842—varieties, 843—crop, cultivation, prof- 

* its, 845. 

Russia (Consul-General Stanton). -...---. -----+ ---- -----+ --- 222 eee ee ee 846-851 

Culture, 847—yield, 848—Caucasian districts, 849—Russian vs. 

foreign vines, total product, 850. 

Spain: 

“Denia (Consifl Arquimbau)...-..-----+ ee-2ee ee ee ecee cece eee eee ee 851, 852 

Production, raisins, 851—American ships, lumber, 852. 3 

Malaga (Consul Marston).-.---.---+2-+-eee sence eeeeee cece cere eee eee 859-859 

Climate, 852—situation, pruning, soil, planting,353—cultivation, 

maturity, irrigation, yield, picking, 854—extent of cultivation, 

855. 
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Turkey in Europe (Consul-General Heap) ....-...2.-.- ..-22- seen ee eee ee 850-866 

Situation, 859—pruning, soil, cultivation, 860—irrigation, yield, 863 

—varieties, 864—raisin drying, 864—packing, 865—freighty, 366. 

Salonica (Consular Agent Lazaro) .......-..----22 -.-2-- 2 eee ee renee 866, 867 
Situation, pruning, soil, cultivation, maturity, irrigation, yield, 

866—climate, 867. 

SUPPLEMENT. 

ORYSTALLIZATION OF FRUIT. 

Marseilles (Consul Mason).....--. -.---- 2-22 cece cee eee eee eee te enee 871-87 
Supply of fruit, process, 872—uses of spent sirup, cost and market 

value, 1874—industry in United States, 875. 
Cognac (Consul Irish) ...... 2-2-2225. eee eee cece eee ee ce eee eels dente 876-883 
, Whitening fruit, 877—sugaring ‘fruit, 87s—preparing particular 

fruits, 879—iced fruits, 881—candied fruits, sugars, 282. 

Rheims. (Consul Irish)... 23.0... sccsees ooced seces vessay eeeseveeae'seee 83.2—~36 

Crystallized, candied, and carameled fruits, 854. 

Bordeaux (Consul Roosevelt) .......----- ---- eee. eee ee cee eee eee eee shu 

Apricots, 887—cherries and chestnuts, 888. 

Nice (Consul Hathaway)..--..-.--.. ------ --ee2e cece ene e eee eee eee ee Bas —ruD 
Process of crystallizing fruit, Beaumé bagemeter, 889—prodac tion 

and cost, 890, ; 
Clermont Ferrand (Consul, Dafais): 2.000 cccceoasend secees seccs ecicimes 300, 291 

Processes, 890. 

THE DaTE Pato. 
Persia: (Minister: Pratt)icc.c2jocccesicee se week oe eke Geese sees Gee SUL. 392 

Situation, propagation, planting, fecundating, 81. 

‘ALMOND TREE. 
Tangier (Consul Mathews).s.. <<. csce0 20 s0 ceeeed pence ese seeweenceen BG2-794 

Cultivation, soil, varieties, 892—propagation, fertilizing, maturity, 

yield, 893. 
GRAPE-VINE FERTILIZER. 

St, Etienne (Commercial Agent Malmros).....--...----------- 2222 see Be4, 785 
Recipe, 894. 

CITRON OF COMMERCE. 

Rome (Consul-General Alden) .........--. 22-2 202 cee eee cee eee eee eee 398. 398 
Situation, crop, fruit, 895—yield, cost of production, imports and 

exports, process of preparation, market prices, 896. 

Leghorn (Consul Sartori)...-.. 2.2. 000. cece eee cobs ceeeee ceceee cece eee 897,798 
Cultivation, candying, 897. , 

Messina (Consul Jones) ........-.2..- 2020 02 e eee eee ee eee eee fee eee "9900 
Description of tree, propagation, His leona, shipment, prices, and 

exports, 599. . 

Naples (Consul Camphausen).. A fesiidt aie aewatuad kaclatepcceerant: MOUSOOS 

Cultivation, 900—packing snap preserving, 901. 

Sicily (Consul Woodcock) .......... 2222-22-20 eee cece cece ee cence ee 902-916 
Location, orchards, 902—propagation, orchards, 903—gathering and 

boxing, 904—diseases, exports, 905, 

Cabs (Consul Piereé) s......06:3 22000 eon eedee anes wedaeedanussaneeen cues 906, 907 

Cultivation, uses, 906. 
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Madej)a (Acting Consul Hutchinson) ...-......-...---.-. brah a oe ccaes 907 

Cultivation, prices, and shipments, 907. 

Mexico, (Consul Viosea)...-... 022-2. 02 ee eee cee ee cee eee ee eee 907 
Cultivation, exports, 907. 2 

FRvuIT-TREE CULTURE. ' 

Cognac (Consul Earle)...... 22.24. -2- 222 eeeeee ceceee cee eee ceeeeecceeees 907-911 

Dwarfing, 907—method of planting, 909—shapes, 910. 

Fruit Currurs. 
Mentone (Consular Agent Viale)....-........---2------- ee eee eee eee ee 911-916 

Lemon, 912—diseases, oranges, 913—grape-vine, propagation, prun- 

ing, wine, varieties, 914—diseases, olive-tree, propagation, yield, 

insect pests, cultivation, 916—miscellaneous fruits, perfumery, 916. 

Zante (Consular Agent Crowe) ...... 2-2-2. eee eee ene ee eee nnn 916-922 

Currant-grape vineyards, 916—planting and cultivation, 917—irriga- 

tion, yield, 918—oranges and lemons, 919—olives, 920—figs, 921. 

Alps Maritime (Consul Wilson) .......... 22-222 2-222 eee ee eee ee eee eee 922-934 

Palms, cocoa, cactus, and aloe, 922—temperature, climate, 923— 

soil, agriculture, olives, oil, 924—varieties, 925—age of bearing, ' 
modes of planting and cultivation, best trees, time of gathering, 

926—how planted, olive yield, pickled olives, oil, 927—oil manu- 

facture, 928—irngation, situation, diseases, cost and profits, 929— 

no more olive planting of olive trees, oranges, and lemons, varie- 

ties, and value, 930—propagation, maladies, situation, irrigation, 

931—planting, pruning, yield, and cost of cultivation, 932—fgs, 
cultivation, drying, and curing figs, 933—raisins, 934. 

THE MANGOSTEEN. 
Singapore (Consul Studer) ....--.--------------- +--+ eee cree crete reese 934-936 

Tannic qualities, 934—fruits, 925. 

CULTIVATION OF TROPICAL FRUITS. 
Samoa (Vice-Consul Blacklock)...-..------------- + ----+++reece reer ree 936 

Oranges, lemons, figs, and olives, 936. 

Hawaii (Consul-General Severance)..---..---------------+++-e+e2 eee 937 

Oranges, figs, 937. 
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